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GUESSWORK—OR SCIENCE? Is Our Ol INEXHAUSTIBLE? 
By Francis A. Tondorf, S. J. A NEw ALIBI FOR THE GOLFER 
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\ Telephones 
and |cebergs 









dont overlook the part 
you cannot see 


With the telephone system as with an iceberg, 
by far the greater part is unseen. ‘The instrument 
on your wall or desk calls into action vast equip- 
ment, all of which had to be produced toa standard 
of accuracy rarely found in industry. 

Whether it is the making of your Bell telephone, 
or the wires and cables connecting it to the central 
office, or the maze there of @listributing frames, 
relay racks and that marvel of intricacy, the switch- 
board—here is a work which calls for the skill 
gained through long experience. 

From the buying and testing of the raw mate- 
rials, through every step of manufacture and 
inspection to the finished apparatus; further, to its 
delivery on regular or emergency order—and even 
to switchboard installation— all this is Western 
Electric’s responsibility. 

And through this responsibility has come during 
forty-four years an ever-increasing opportunity of 
service to the American public. 





Part of the great unseen equipment 
that goes into a telephone exchange. 

























Just wire—but see all 
the equipment needed 
to make it. 
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Assembling a giant switchboard, 
made up of thousands of parts. 


Back of 


your 
telephone 














SINCE 1882 MANUFACTURERS 









Huge machines like these are need- 
ed to produce telephone cable, 
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Still he wouldnt believe 
it was Sheet Steel. 


It happened in a Pullman. Yet Sheet Steel is used for products 
Two men were talking about the that require far finer workmanship 
~ safety of all-steel cars. than is demanded by Pullman Car 


interiors. You will find Sheet Steel 
beautifully shaped—welded into the 
most graceful furniture for home and 
office. Its great strength allows the 
designer to work unhampered. Fin- 


“And notice the beauty of this in- 
terior,” continued one of them. 

“Oh, this interior isn’t Sheet Steel,” 
returned the other. “It’s just the 


Shaped in steel — 
here is beauty you 
can use as well as 
admire. Spilled 
perfume and inks 


e . s ” 
daring benury of , am exterior and frame that’s steel. ishes can be baked on to endure 
i, 


Eventheconductorandthebrakeman _ through a lifetime of use. These fin- 
couldn’tconvincethismanthatSheet ishes resist spilled perfumes, ink, 
Steel wasunderthe beauty ofthewall acids — even a lighted cigarette 
coverings, berths and furnishings. can burn itself out without a trace. 
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There are many products that can use Sheet 
Steel to advantage —to add enduring beauty, to 
reduce weight, to increase economy in first cost 
or in use. Manufacturers and designers should, Sivviihshititndss, 
study the possibilities of Sheet Steel for use in —_vanized Sheet Steel is definite 


insurance tothe buyer thatevery 


fabricating their products. An interesting book- sheet so branded is of prime 
lity — full ight for th 
let, THe Service OF SHEET STEEL TO THE PuBLIC, ape arived ‘me the sheet 


gauge stamped on the sheet 
: 4 . . never less than 28 gauge—and 
contains many suggestions. Acopy mailed Aasvhe athena afi 
on request by the SHeet Street Trape Exten- — weight and quality established 
ry the Sheet Steel Trade Exten- 


SION ComMMITTEE, OLIVER Bipa., PrrrspurGH, PA. sion Committee specification. 


SHEET STEEL 
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Servin America America has its aristocracy of intelligence and culture, of achievement and wealth, | 
2 of taste and talent. Every community has its leaders of thought and action. And | 
. historic Washington—drawing its leaders from every section of the Union—is ; 
Aristocrac representative of the aristocracy of them all. I 
y There in the world’s greatest capital it is natural to find Packard cars honored ‘ 
by marked preferment—now as for a generation past. That five of the distin- . 
guished jurists of the United States Supreme Court own Packard cars is but an in- 
dication of this preference among those whose taste and judgment is unquestioned. : 
The list of cabinet members, senators, ambassadors and congressional leaders | f 
who consistently favor Packard with their patronage reads like the roster of an | d 
H W 


American peerage. Packard could cite no stronger credentials. 
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CORRECT 

OME interesting sidelights were de- 

veloped by our recent question as 
to the highest number that can be ex- 
pressed by three digits. Many answers 
to this problem have been received, 
quite a number of them from well- 
known mathematicians. Even these are 
not in entire agreement. The consensus, 
however, is that the correct answer is 


9 the equivalent of 9 raised to the 
387,420,489th power, a number which 
would require over 27 years to write. 


VELOCITY 
HERE is another problem of a differ- 


ent kind. There is no “catch” in 
it. When the Chicago-Cincinnati-Pitts- 
burgh Limited crashed into the station- 
ary Pittsburgh-Washington Express, in 
Pennsylvania on June 17, killing some 
fifteen passengers, the two heavy loco- 
motives of the moving train, backed by 
nine Pullmans, telescoped three steel 
sleeping cars their full length. These 
looked as if they had been ripped open 
by T. N. T., or by a giant can opener. 
How does the energy delivered by 
this heavy train moving at 50 miles per 
hour compare with that of the shell of 
a sixteen-inch U. S. Naval gun, striking 
at a velocity of 2,800 feet per second, 
assuming the train to weigh 1,200 tons 
and the projectile 2,100 pounds? 
Before calculating, record your off- 
hand guess or estimate—it will prob- 
ably surprise you afterwards. 


SOVIETS 


HAT a bizarre picture of condi- 
tions in the world of science in 
Soviet Russia one gets after noting sun- 
dry evidences that reach this country 
from the confines of that hazy pseudo- 
civilization. The Soviet government, 
having suppressed all public display of 
religion, is attempting to exalt science 
in its place. True, a little serious scien- 
tific work is now being done in Russia. 
In the meantime science lives in rags. “It 
was indeed a little embarrassing,” writes 
a noted British scientist, after a visit to 
Leningrad, “to meet men of refinement 
and learning whose trousers were eked 
out with large and unrelated fragments.” 
The Soviets will find that elevating 
science is easier than extirpating relig- 
ion. Science is based on the rational 
faculties, while religion is an emotion 
deeply planted in the human heart 
where it took root a million-odd years 
ago, probably as magic. There is room 
for both religion and science. It is 
theology, not religion, which quarrels 
with science. History shows that the- 
ology always loses, always retreats 
somewhat, “digs in” again and absorbs 
more punishment. It never learns. 




















In This Issue 
How Do They Know? 
At the very same hour of an earthquake, scientists the world 
over know when it happened, how far off and where. The 
interesting part of it is, they are practically always right. 


How do they do it? On page 90, one of them explains how 
simple it is. 


Controversy 

Lots of people find it difficult to convince themselves that the 
remarkably advanced Mayan civilization could have been 
originated by the American Indians. They must have bor- 
rowed it from the Old World. “Dead wrong,” say most 
authorities. On page 84, one of these authorities drives a 
spike in the Old World origin theory. 


Science and the Golf Ball 

A noted scientist has been putting golf balls through some 
revealing scientific tests. He finds they could be improved 
a lot—if science were called in to help. For example, they 
could be made to drive farther. Will every player soon have 
golf balls built to his own specifications? See page 106. 


Down in Davy Jones’ Locker 

How would you like to sit in a comfortable, cozy little room 
at the bottom of a sunlit tropical sea, watching the fishes 
glide by and studying an ever-varying panorama of coralline 
life? Read Dr. Miner’s vivid narrative on page 87 and you 
will believe. you have actually been transported to the bottom 
of the sea. 


MORE THAN 200 PICTURES 
Complete table of contents will be found on page 159. 


For Next Month 


The Pole—“How Did Byrd Know He Reached It?” 
The sun compass, the drift indicator and the bubble sextant 
guided him accurately. Very good, but how do these instru- 
ments function? Next month they will be explained, and 
simply, too. 


The Oldest House in the World 

A noted British archaeciogist has discovered the wooden re- 
mains of a human habitation buried under strata of earth 
nearly a million years old. What this find signifies will be 


told in our September issue. 


Next, the All-Metal Dirigible Airship 

Government and other experts have been hard at work design- 
ing an all-metal airship. Now it is about to be built for the 
Navy. Its completion may herald a wonderful advance. Read 
about it. 


Other articles on, The Norfolk Islanders; The Level of the 
Great Lakes: The United States Lighthouse Service; Plants 
That Grow in Airtight Containers; A New Express Cruiser; 
The Gennadeion; The Sennar Dam; Conservation; Radio; 
Astronomy. 


MORE THAN 200 PICTURES 


There is one best way to keep in touch with 
the leaders in the world’s progress—by con- 
sistently reading the Scientific American. 


$4.00 brings the Scientific American 
to you for one whole year. 





























DINOSAURS 

NLY the other day in passing 

through the reptile hal! of the 
American Museum of Natural History, 
we saw a headless skeleton of a dinosaur 
being moved to one of the great gal- 
leries. It was a weird sight to see this 
relic of ancient life being nioved along 
gingerly by a modern electric tractor. 
The sight was so fantastic that we got 
our artist busy. On the cover of this 
issue you see the result. 


NONSENSE? 
HE United States Chamber of Com- 


merce says that American manufac- 
turers are spending about $35,000,000 
a year on research. This seems like 
quite a lot of money, especially since 
most of it sinks out of sight, at least 
for a while. But the Chamber also 
estimates that in the long run this same 
investment saves the manufacturers 
$500,000,000 a year! 

The trouble is, in most cases, that it 
is a little hard to trace the savings back 
to the investment, the routes through 
which they are made being rather in- 
direct. Thus the old-time manufacturer 
either refused to “throw away” good 
money on such “nonsense” as hiring 
high-salaried men to play with a few 
test tubes of chemicals, or, if he grudg- 
ingly spent a little on research he 
wanted to see the results at once. Now- 
adays, however, only a few hold out 
against the modern research trend. Re- 
search pays tremendous dividends. 


WARNING 


AVE you ever noticed that the noise 

of a moving train is much louder 
when heard from the side than when 
heard from in front, or back of the 
train? The reason is probably to be 
found in the action of the sound waves 
from the various parts of the train, 
which interfere with one another as 
they flow away at right angles to the 
track less than when they pass down 
the length of the track. Recently a bus 
load of school children was struck at a 
railroad crossing. Although the driver 
stopped, stood on the track and listened, 
he was unable to hear the whistle of 
the approaching train, although it had 
been sounded. Dr. Foley, of the Uni- 
versity of Indiana, attributes this in- 
audibility to the interference of the 
dome and the smokestack; and it is 
suggested that the whistle should be 
placed before the smokestack and in 
front of a parabolic reflector, to con- 
centrate the sound and project it to the 
front. The idea is worth careful study 
and experiment by railroad officials, 
who are as anxious to avoid crossing 
accidents as are the drivers of motor 
vehicles. 
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OIL TIGHT 
LESS FRICTION 
LASTS LONGER 


Action of shaft automatically filters 
and circulates oil to points of great- 
est load and friction. Complete 
lubrication means long life. Bear- 
ing completely oil sealed — oil can- 
not escape nor water enter. 









This JONES-WILLAMETTE 
BEARING has run more than 
a year without re-oiling 


Here is an 8-inch shaft, turning 240 revolutions per minute, driving a 
1000 K. W. generator in one of the hydro-electric plants of the Portland 
Electric Power Co. Not only has the bearing shown given continuous 
trouble-free service since it went into use over a year ago (May 15,1925), 
but excepting for the initial filling at the time of installation, with two 
quarts of oil, no oiling has been required. 


The oil-tight, automatic oil circulation principle on which Jones-Willam- 
ette Bearings are built, is the secret of the remarkable records they are 
making in many lines of industry. They effect remarkable savings in 
oil consumption, they greatly reduce power losses due to friction, they 
eliminate the damage to product and the fire hazard due to leaky bearings, 
they cut labor costs, both for oiling and service on bearings, as well as the 
far greater losses from forced shutdowns due to bearing trouble. 


If you build machinery—if you operate a manufacturing plant— you 
should have full information regarding this latest development in bearings. 
One or two Jones-Willamette Bearings installed on your own machinery 
will tell you the story. Write forengineering data and descriptive literature. 


Willamette Iron & Steel Works, Portland, Oregon 


Monadnock Bldg., San Francisco L. C. Smith Bldg., Seattle 


[Jones ) 


Willamette 
Bearings 
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PROF. B. S. HOPKINS, THE ONLY AMERICAN WHO HAS DISCOVERED A CHEMICAL ELEMENT 
How Professor Hopkins of the University of Illinois recently discovered a new chemical element which he has named 
Illinum (from “Illinois”) is one of the truest romances of science. Professor Hopkins did not merely stumble on 
illinum, nor was the search an unguided venture. Illinum had long been predicted. Mendeleeff, a Russian chemist, 
had arranged the known chemical elements in a sequence which strongly suggested the number and nature of those 
which were still missing. Moseley, a brilliant young British scientist whose life a fateful Turkish bullet extinguished 
at Gallipoli, formulated a rule which showed that element Number 61 had still to be identified. In monazite sands 
which supply the rare earths used in gas mantles, containing elements Number 60 and 62, Professor Hopkins deliber- 
ately searched. In the ultra-violet arc spectrum of these rare earths he found the predicted lines that identified the 
previously undiscovered element, and X-ray analysis confirmed his brilliant discovery 
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Wide World 


It was a conflagration, caused by shell fire, that did much, if not most, of 
the damage to Rheims Cathedral. The outer timber roof was entirely 
The old medieval roof was built of massive rafters, heavily 
Its purpose was to protect the stone roining (arched 


consumed. 
braced together. 
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Rebuilding the Roof of Rheims Cathedral 


ceiling) from the weather. The sharp pitch of the roof was for shedding 
the snow freely. Here we see the new and lighter roof. Note the timber 
arches beneath every fourth rafter for carrying the load. This method 
provides a lighter and stiffer roof, allowing smaller timbers to be used. 
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THe WILLIAMSON Unper-sEA TuBE IN USE FoR SUBMARINE EXPLORATION 


A Trip to the Bottom of the Sea 


Hunting Coral and Studying the Living Beings of the Sea Floor In a Submarine Fairyland 


wm |HE American Museum of Natural His- 
‘| tory sends its explorers to many strange 
quarters of the earth. Early in 1924, 
it gave the writer the unusual commis- 
sion of making a trip to the bottom 
of the sea to rob Davy Jones’s locker of some of 
its treasures, so that a replica of a living coral reef 
might be erected in its new Hall of Ocean Life. 
Out of the way places still conceal many natural 
secrets, and expeditions have been undertaken to 
wrest them from desert and jungle and other inac- 
cessible regions of our land masses; but to pene- 
trate the depths of the ocean and study the living 
beings of the sea floor is a task that presents its 
peculiar problems. 








The Bizarre Fleet Sets Sail 

However, most difficulties have their solution. So, 
about the middle of-June of that year a strange 
fleet sailed out of the harbor of Nassau, in the Ba- 
hamas, bound for the remarkable coral reef that 
parallels the eastern shore of the Andros Archi- 
pelago. 

The diversified vessels composing this fleet were 
strung out in a long line fastened to each other, 
stem and stern. First came the Lady Cordeaux, an 
ocean-going steam tug, belonging to the Bahaman 
government, towing behind her the Jules Verne, a 
peculiar looking craft, consisting of a barge with 
a long, low cabin surmounted by a turret, containing 
the Williamson under-sea tube, an ingenious ap- 
paratus for investigating the sea depths. Tied 
astern of this vessel was dragged a pontoon, con- 
sisting of two, narrow, box-like floats fastened 
parallel by cross-beams and spanned by a “scissors” 
derrick equipped with a ten-ton chain-hoist. Next 
came the Standard, a forty-foot gasoline yacht, be- 





By Ralph Waldo Miner 


Curator of Marine Life, American Museum of Natural History 


ing towed to save motor fuel; while behind her were 
strung out two smaller but powerful motor boats, 
one of them a converted lifeboat, and two dinghies. 

The sun was just setting as this remarkable pro- 
cession rounded the western end of New Providence 
Island and steamed out upon the Tongue of the 
Ocean. This arm of the sea, which extends be- 
tween New Providence and the Andros Archipelago, 
is a thousand fathoms deep, and is often lashed to 
fury by sudden storms. Under such circumstances 
the coral-barriered coast to the westward is a deadly 
peril, and would have endangered our string of un- 
wieldy craft, but fortunately on this night the full 
moon rose over a calm sea and flooded it with silver. 

Our sixty-mile voyage was made in safety and 
at dawn we were lying outside the entrance to Man- 
grove Cay. Close at hand the long line of snowy 
white breakers marked the location of the reef, 
while beyond, across the strip of quiet lagoon, 
stretched the low coast of Andros, plumed with 
coconut palms and rising above the dazzling white 
line of sandy beach. 

At the lagoon entrance the Lady Cordeaux dropped 
the tow-line and headed back toward Nassau. In 
the calmer waters of the lagoon it became the task 
of the good yacht Standard to take up the tow, 
aided by the smaller but energetic Nautilus. We 
were just in time, for now the trades began to blow 
in ever increasing strength as the sun rose higher. 
We could feel the force of the incoming waves as 
we sailed past the breaks in the reef, in navigating 
the channel of the lagoon. 

At Mangrove Cay, beneath a spreading almond 
tree, we met the Commissioner of Andros, Mr. E. 
W. Forsyth, an Englishman of Bahaman birth, who 
rules over two thousand blacks in the name of the 
King of England. This gentleman courteously put 


himself at our disposal as guide to the tortuous 
channels and reefs of Andros. Through his aid 
and advice we took up our headquarters in the lee 
of a beautiful, verdure-crowned islet known as Little 
Golding Cay, situated on the very line of the reefs, 
about five miles to the northwest of Mangrove Cay. 

The sheltered side of this island boasted a 
crescent-shaped cove with sandy beach, furnishing 
an admirable anchorage for our fleet. Here we 
established our work tents. -The Museum men slept 
on the yacht and ate on the deck of the barge, on 
which was located our kitchen and the living quar- 
ters of our native crew of fourteen husky helpers. 


In Cool, Waving Submarine Forests 

The Museum expeditionary force consisted of the 
writer and three artists belonging to his staff, namely 
Chris Olsen, artist and modeler; Herman Mueller, 
a skillful modeler in glass and expert preparator 
of corals, and Dr. George H. Childs, 2 scientific 
artist. Last, but by no means least, we were accom- 
panied by the well-known and ingenious expert on 
under-sea photography, Mr. Ernest Williamson, 
whose father is the inventor of the under-sea tube, 
the famous “hole-in-the-sea.” This essential part 
of our equipment has been adapted by the son to 
motion picture photography, and, by the courtesy 
of the Submarine Film Corporation, of which Mr. 
Williamson is general manager, the entire outfit was 
put at our disposal under his personal direction, 
for the purpose of. investigating the wonderful 
Andros reefs. 

The outer side of Little Golding Cay is con- 
stantly assailed by breakers dashed against it by the 
steadily blowing trade winds, so that the exposed 
coral lime-stone is eroded into fantastic pinnacles. 
Immediately seaward of the islet and to the north 
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and south stretch the reefs. At low water the branch- 
ing tips of the living coral trees are visible just 
breaking the restless surface. By sculling perilously 
close to their serrated fronds in a native sponging 
boat, it is possible, by means of a water glass, to 
look down into the sea gardens through the tops 
of the stony forest. 

The reef grows upward from a platform of coral 
detritus about fifteen to thirty feet below the water 
This irregular sea floor shelves gradually 
a few hundred yards and then abruptly 
drops, as a submarine precipice, to the bottom of 
of the Ocean six thousand feet deep. 
purpose to study the outer side of the 


surface. 
seaward for 


the Tongue 
It was our 
coral barrier from this submerged platform, as well 
as to obiain here the specimens needed for our 
museum reproduction of the reef. 


Sitting on the Floor of the Sea 

On the next comparatively calm day, we towed 
the Jules Verne outside the reefs and moored it 
close to the front of a luxuriant portion of the bar- 
rier by means of an anchor with chain cable thrown 
to windward. This kept it from drifting against 
the reef. Two other anchors with heavy rope cables 
were carried out respectively to the north and south 
sides of the barge to keep it from swinging from 
side to side. Next, the submarine chamber wiih its 
tube was lowered by means of a chain-hoist through 
a well within the cabin, just under the tower already 
referred to. 

The chamber is spherical in shape and about five 
feet in diameter, with a plate glass window an inch 
and a half thick. At the top of the chamber is a 
circular opening, to the rim of which is bolted the 
flanged bottom of the accordion-like tube, through 
which entrance is gained to the chamber. This 
tube is built in sections made up of a succession of 
flat iron rings connected together by a double layer 
of collapsible hinge-like links of brass. Outside 
the links are alternate layers of rubber and canvas, 
to completely exclude the water. 

When the chamber was lowered to the required 
depth and all was in readiness, we climbed down 
inside the tube, using the inner edges of the rings 
as a ladder, until we entered the chamber. There 
two or three men could sit comfortably, gazing out 
through the polished plate glass of the window at 
the wonders of the deep, just as if sitting on the floor 
of the sea. 

It was probably the first time that scientific 
workers had ever looked at the outside of a barrier 
reef from the sea bottom, and it was a sight never 
to be forgotten. We seemed to be looking into an 
enchanted forest of trees that had been turned to 





Hustory 
THE SPOILS OF THE SUB-SEA EXPLORER 


A strongly constructed derrick supported by two pontoons enables the explorers to raise 
huge pieces of coral and other specimens to the surface for future study and use 
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A SUBMARINE ARTIST AT WORK 


In the bulbous end of the under-sea tube, there is plenty of 
room for an artist to work or for setting up a motion picture 
or other camera for sub-sea photography 














stone. They rose above our heads to a height of 
fifteen or twenty feet, their gnarled and twisted 
trunks giving place to densely interlacing branches, 
terminating in broad, spreading fronds that pierced 
the water-surface. Through the misty, tortuous 
aisles between their trunks could be seen other mas- 
sive growths gradually melting into a pearly, blue 
haze, shot with beams of golden light made by the 
sun filtering between the branches above. 

The sea floor at the edge of this marble forest 
was a complicated tangle of prostrate trunks, over- 
grown and surrounded by the branching, spiked 
antlers of thousands of staghorn corals, while here 
and there graceful clumps of the more delicate, 
finely divided fan corals gave a touch of fragile 
beauty to the scene. At intervals the forest growths 
gave way to open clearings, in which fantastic 
mushroom-shaped orb-corals, with stems as large 
as hitching-posts, dotted the sea floor singly and in 
clumps of two or three, their round or conical caps 
mottled with green and brown. Between them the 
ocean bottom appeared littered with piles of golden 
nuggets, as if a pirate ship had been wrecked here. 

In reality these golden nuggets were nodular 
clumps of yellow Porites coral, lighted into gold 
by the dancing sunlight which penetrated the con- 
stantly moving waves and unbelievably transparent 
waters to illuminate the bottom with surprising 
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effect. Here congregations of magenta and yellow 
sea fans bowed and worshiped in unison, as the 
life-giving currents from the open sea passed through 
their thronged multitudes, and sea plumes and sea 
bushes, brown, purple, and yellow, waved grace. 
fully their finely divided and feathered branchlets, 

And everywhere swarmed the fishes! Brilliantly 
blue Chromis, scintillating like sapphires in the sun. 
light; schools of angel-fishes, changing from blue 
to gold, as they passed in possession from shadowed 
to lighted areas; butterfly fishes fluttering in black, 
white and yellow clouds; jacks, barred and banded, 
and blueheads, brilliantly blue anteriorly, but bright 
green as to the rest of their bodies, looking ab. 
surdly as if they had been cut in half and matched 
again wrongly. 


A Two-ton Piece of Coral 


Now and then a grotesque trumpet fish, eight feet 
in length, would sail majestically past, or a heavy 
bodied, wide mouthed jew-fish would glower at us 
from between the coral trunks. Occasionally, grace. 
ful shadowy forms of sinister appearance would 
appear at a distance, off at one side or the other, 
just to notify us that sharks were present, and then 
our attention would be attracted to the immediate 
foreground as a huge green or blue parrot fish would 
meditatively browse among the sea fans. 

Suddenly the water surface was penetrated by a 
strange monster coated with silvery, bubbles, which, 
continually released, flitted to the surface in glisten- 
ing clouds. A grotesque creature with huge goggle 
eyes glided down to the bottom and advanced toward 
us with half floating strides, as though equipped 
with seven league boots. It was Williamson, diving 
helmet and all, who had suddenly plunged into our 
fantastic world, like the genius of the place, 
Through the round windows of his helmet we could 
see his cheerful face, grinning at our surprise. 

With leveled crowbar, like a lance in rest, he at- 
tacked a coral cluster, which fell at his touch. An 
iron basket, with rope attached, now appeared 
through the opaque, mirror-like surface film. This 
was soon heaped with choice specimens and hauled 
up to one of the motor boats, the bottom of which 
was visible above us. Larger specimens were tied 
to the rope, and jerked loose from the bottom. We 
now signed to Williamson to come near our window. 
By putting his helmet close to the glass, he could 
hear our voices. We pointed out a huge mass of 
palmate coral, about twelve feet in length, which 
we desired for the group. To secure this seemed a 
problem, which was finally solved as follows: 

The pontoon, with the chain-hoist was anchored 
immediately above the coral tree, and a chain was 


THE BEAUTY OF A CORAL BED CAPTURED 


A small model of a natural size reproduction of a coral bed and its attendant sea creatures. 
It will soon adorn a section of the American Museum of Natural History 
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IN AN UNDER-WATER PARADISE 


Here a diver is fastening a cable to a coral group so that it can be broken from its resting 
place and raised to the surface by means of a large floating derrick 


lowered to Williamson, who fastened it about the 
trunk beneath the larger branches. A signal to the 
man on the pontoon, and the chain was pulled taut. 
\ few minutes’ wait and the next incoming wave 
lifted the pontoon and wrenched the coral loose, 
as if with a giant hand. It was then hauled to the 
surface with the hoist and placed on timbers ar- 
ranged across the pontoon. Later it was found to 
weigh approximately two tons! In this way, during 
the next two weeks, specimen after specimen was 
secured and towed to our sandy beach on Little 
Golding Cay. Here they were bleached,by Mueller, 
assisted by natives. Soon the shore was decked out 
in fantastic array with hundreds of snowy coral 
treasures, while between our tents were strung long 
lines of vari-colored sea fans and plumes drying in 
the breeze. 

There were many days when we could not work 
outside the reef because of the strong trade winds, 
which drove huge rollers against it. At such times 
we lowered the tube in a quiet channel of the lagoon 
to investigate some beautiful isolated clump of coral, 
or sent our half-stripped native divers to the bottom 
for choice specimens. Our artists, Olsen and Childs, 
placed these in a large aquarium which we erected 
on the beach, and sketched their living colors. 

On one occasion, however, we grew impatient, 
and although the sea was a little rough for comfort, 
dared the tube outside the reef. As we sat in the 


chamber, desperately photographing and sketching, 
and operating the moving picture camera, our spher- 
ical room bobbed and tossed with the pitching of 





PALMATE CORALS 


The broad branches of this West Indian coral sometimes 
reach a height of fifteen or twenty feet 
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the barge overhead. We had much ado to keep up- 
right as the chamber banged and battered the coral 
heads, and broke the mushroom orbs from their 
Finally we were forced to abandon our work 
lest some projecting stony branch should crash 
through our glass window. 

Meanwhile the sea had continued to rise so that 
it was difficult to raise the anchors of the barge and 
al the same time prevent her from being driven on 
the reef. To cap the climax, one of the anchors 
caught on a ledge. So, much to our chagrin, we 
had to cut the cable and leave a perfectly good 
anchor as a memento for the mermaids. We were 
then towed two miles out, in order to turn in plenty 
of sea-room, while the crew of the barge worked 
like demons to raise the submarine chamber and 
secure it in its tower. Finally we drove straight in, 
ahead of the wind, negotiated the narrow channel, 
and were soon quietly anchored back of our islet. 


stems. 


Solving the Transportation Problem 

One evening we had an adventure with a shark. 
A crew of men were going ashore in the motor life- 
boat for water. It was about five o’clock and sev- 
eral sharks had been seen coming in from the open 
sea. One of the hungry monsters apparently mis- 
took the bottom of the boat for-a fish, and the mov- 
ing propeller doubtless convinced him, for he made 
a swift dash for the stern, where, caught by the pro- 
peller, he was thrown completely out of the water 
and dropped back, bleeding from a huge gash under 
the jaw. He turned over two or three times in the 
water and disappeared in a pool of his own blood. 
In the meantime, the rudder was unshipped and the 
engine was stopped. Everyone in the boat felt the 
shock, and when the engine was started again, it was 
found that the propeller shaft was sprung and the 
stuffing-box leaked. As we had no way of making 
repairs, this boat was useless as a motor for the 
rest of the trip, although it could be towed about 
as a freight boat. 

Our collection of corals soon became so large 
that the problem of packing was a serious one. It 
was all the more puzzling as we had no lumber and 
we needed soft packing to keep our heavy, fragile 
treasures from breaking in transport. So we sent 
native sponging vessels back to Nassau, whence they 
returned loaded to the gunwales with Georgia pine. 
As for packing material, we discovered a sponge 
louse hidden among the coconuts at Mangrove Cay, 
where we could secure sponge clippings by the boat 
load. These were ideal for our purpose. 

The beach was turned into a carpenter shop, as 
we built cases around the larger specimens, which 
we lashed securely in place, packing the smaller 
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DESCENDING TO THE OCEAN DEPTHS 
The opening of the Williamson under-sea tube through which the explorers passed when 
going down to the chamber from which under-water activities were studied 


heads and clusters into the interspaces, the whole 
being bedded and buried in sponge clippings. When 
everything was finished, we had 31 cases of corals, 
some of huge size, and an equal number of boxes 
of equipment. 

We used 2,000 feet of lumber, ten boatloads of 
sponge clippings, and two bales of burlap. All 
was then loaded on the barge, pontoon, and boats, 
and we were ready for the Lady Cordecux to tow 
us back to Nassau. She was due the next day, by 
appointment made via a native sponger, and before 
daybreak her lights appeared off the reef. Our 
cargo was speedily towed out to her and transferred 
to her capacious decks by her powerful derricks, 
That night we returned as we had come, by full 
moon on a calm sea, and by dawn were calmly rest- 
ing in the harbor of Nassau, whence our cargo was 
safely transported by liner to New York. 

We had been away from the Museum but eight 
weeks, and we had returned with forty tons of coral 
for the new exhibit, for which we had important 
observations from life on the sea bottom, as well 
as 1,500 photographs, of which many were secured 
under the sea. There were also 2,000 feet of mo- 
tion pictures, and more than 60 water color sketches 
showing the colors of the living corals. 


Descended from a mixture of English and Poly- 
nesian stock, the residents of Norfolk Island are 


Their striking physicai and 
< 


an interesting race. 


other characteristics will be detailed in our Sep- 
tember issue by Dr. H. L. Shapiro. 





FAN CORAL AND STAGHORN 


The first, of delicate symmetry, is at the left while the 
second is at the extreme right 
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(guesswork—or Science? 


The Method By Which the Scientist Locates Distant Earthquake Sources 
Is Surprisingly Simple in Principle 





S|HE more reliable of chronologists have 
computed it as probable that man has 
tenanted this isolated globe of ours for 
well nigh nine thousand years. Yet 
no stee! has been tempered hard enough 
nor edged sharp enough to inflict more than a scratch 
on the planet’s surface for the geologist to peep into. 

Petty, then, as is our knowledge of the earth’s 
interior, of one thing we are quite certain, and this 
is that from the very first consolidation of the crust, 
the earth, apparently fretful at its very existence, 
betrayed this anxiety in persistent tremblings. 

When people became witness to these uncanny 
happenings, they instinctively set themselves to fer- 
reting out what all this might mean. Particularly 
concerned were they to ascertain when a recurrence 
was likely to take place. Naturally, right here 
earthquake researches took a footing. 

But science, without the machine, is an anomaly. 
Accordingly, we find that as far back as 136 A.D. 
(this we learn from the Chinese annals) a Chinaman. 
Choko by name, and by trade a smith, worked out 
of a lump of cepper an instrument for recording the 
tremors of the surface of the earth. To this mechan- 
isn? he, or one of his admirers, gave the name of 
“seismoscope.” 














Originated in Japan 

The Chinese annals describe this assemblage of 
materials as follows: “The machine consists of a 
spherical copper vessel, the diameter of which is 
eight feet. It is covered at its top, and in form re- 
sembles a wine bottle. In the inner part of this 
instrument a column is so suspended that it may 
move in eight directions. On the outside of the 
bottle there are eight dragon heads, each of which 
holds a ball in its mouth. Underneath these heads 
are eight frogs so placed that they appear to watch 
the dragon’s face, so that they are prepared to re- 
ceive the ball if dropped. When an earthquake 
eccurs, and the bottle is shaken, the dragon instantly 
drops the ball, and the frog which receives it 
vibrates vigorously. Any one watching this instru- 
ment can easily observe earthquakes.” 

Remarkable enough, in spite of the demand, no 
instruments were thrown into competition with this 
unique contraption of Choko until the year 1703, 
when De Haute Feuille, a French abbé, slightly 
modifiéd that of our Chinese friend. From then on 


By Francis A. Tondorf, S.J. 


Director, Georgetown University Seismological Observatory 


quite a few machines were marketed, but of these 
it can truthfully be said that they in nowise lent 
themselves to a quantitative assay of the earth’s 
tremblors. 

Just a trifle over forty years ago a quintet of Eng- 
lish geologists, by name Gray, Perry, Milne, Shaw 
and Knott, made their way to Japan, where earth- 
quakes grow over night, and there in collaboration 
with the native geophysicists, assembled the first of 
the scientific seismographs. 








A Scientist in a Cassock 

You read in your morning paper that a 
severe but distant earthquake shock has 
been recorded by instruments situated at 
some observatory. The shocks came from 
some as yet unlocated source, let us say, 
6,500 miles away. Before the next edi- 
tion of that newspaper has been issued 
the exact spot where the ’quake occurred 
becomes known. How? This is what 
the editor requested Father Tondorf to 
explain. 

Father Tondorf is a priest of the So- 
ciety of Jesus—the Jesuits. He is also 
a seismologist of note, being well-known 
for his researches on earthquakes. His 
description of the method by which 
*quakes are located shows that this is not 
so complicated a process as many people 
assume. 




















A seismograph, as its Greek name indicates, is 
nothing more than a simple writing machine. To 
be true to its coinage, it is bonded to deliver as ac- 
curate a script of the earth's every movement as is 
possible. Every child who has made his initial bow 
to the three Rs, is aware that for writing there are 
three requisites—paper to write on, a point to write 
with, and a steady guiding hand. The paper and 
writing point, these are within easy reach, but the 
steady hand for the seismograph: there seems to 
be the crux of the matter. However, this difficulty 
is one more or less of fancy. 

Many years ago, Sir Isaac Newton, he who stum- 
bled on the laws of gravity on noticing an apple 
tumbling from a tree, (so the story is told) wrote 





a book, under the title: “Principia Mathematica.” 
In this book, amongst other things, he pays a very 
uncomplimentary compliment to matter. He brands 
it as “lazy,” although in order to say it politely he 
used the Latin word iners. Thereupon he proves 
it. He adds: “Every body perseveres in its state 
of rest, or of uniform motion in a right line, unless 
it is compelled to change that state by forces im- 
pressed thereon.” 

This embodiment of passivity in matter will fill 
the bill. Hook a point to lazy matter and let the 
paper prance beneath it with the prancing earth and 
the seismogram is written. 

Unfortunate it is that every body is in somewise 
bound to the earth and therefore that an unchanging 
state of rest is an impossibility. But in the proper 
suspension of the mass, where the friction is reduced 
to a minimum, this vitiating element is greatly elim- 
inated. It is just a case of getting the best we can. 

And now that the reader has been introduced to 
the seismologist’s amanuensis, he should know 
something of his product. An exhibit, therefore, 
of a sample monograph written by this bulky 
amanuensis, is in order. 


Earth’s ‘Topography Continually Changing 

Uniquely enough, Mother Earth is ready at a 
moment’s notice to flash her signal of distress to 
every nook and corner of the globe. This she does 
through a train of elastic waves, which, in her 
fretfulness, she bids hie their way along the shortest 
lanes through the earth’s crust. It will be noted 
how cleverly each of these wavelets is transcribed 
in the accompanying graph of the "quake of Feb- 
ruary 28, 1925, which had its center in the region 
north of the St. Lawrence and south of the 
Saguenay Rivers, and was sensibly felt throughout 
Canada and the entire eastern section of the United 
States. Particularly emphasized are the grouping 
of these undulations, each in turn specific, yet none 
repeating itself. 

A skin-deep analysis of this script cannot bat 
convince one of the skill of the scribe, and at the 
same time awaken a curiosity to know what scientific 
information might be coded in these alternations of 
ups and downs in black and white. 

It is the unanimous verdict of geophysicists that 
all earthquakes, excepting those that take their origin 
in volcanic eruptions, are limited in their occurrences 
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HOW EARTHQUAKE SHOCKS TRAVERSE THE EARTH 


From the point of origin, waves pass both through and around the earth at previously known 
velocities. With this information, finding the source is simply algebra 








ous a RNA Te ELI IE AGT TON 


THE ‘QUAKE THAT SHOOK MONTANA, JUNE 27, 1925 


The lines are those of equal intensity. By this method it is possible to locate the point of 
origin, which is always below the surface of the earth 
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ANCIENT CHINESE SEISMOSCOPE 
Nineteen hundred years ago a Chinese investigator made 
this unique indicator. When a ’quake occurred, the dragons 
dropped balls into the frogs’ mouths 


to areas of geological weakness. They are no less 
agreed that the topography of our planet is con- 
tinually changing. Mountains are seeking the level 
of the sea bottoms, and sea bottoms are stretching 
skyward. These alternations give rise to stresses 
which are felt throughout the substance of the earth’s 
structure, and sooner or later bring about fractures 
in the abutting zones of weakness. 

Gigantic compression and distortion of the rock 
material follow in the wake of these breaks and from 
their seat, compressional and distortional elastic 
waves rush to the steel scribe to voice their word of 
protest. Interpret the arrivals of these waves at 
C and B in the record and you have already read 
much out of the monograph. 

In the point of arrival it will be noticed that the 
compressional wave has outrun the distortional by 
eight seconds short of two minutes, the minutes be- 
ing noted by successive indents on the line of normal 
travel of the *gram. As the relative velocities of 
these waves are 497 and 27914 miles a minute, the 
computation of the distance from this lag in time 
is within the reach of a child of the graded schools. 
The problem may be thought of in this ‘ashion: 


given the time of arrivals of two trains running be- 
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tween New York and Boston, with the trains running 
on parallel tracks and at the above velocities, solve 
for distance between these two cities. 

As the determination of the geographical posi- 
tion of an earthquake is the seismologist’s chief con- 
cern, it must be clear that, although the distance 
may be figured out from a respectable seismogram 
to within a very few miles, this, by no means, dis- 
patches the problem. The missing elements are the 
latitude and longitude of the center of disturbance. 
To ascertain these, the cooperation of other observa- 
tories is imperative. At least two, preferably more, 
stations are chosen, so located that arcs drawn with 
radii equal to the computed distances of the ‘quake 
from these several stations will bring the ares into 
intersection. This intersection fixed, the required 
coordinates are fixed. 


Seismology Still in Its Infancy 


In cases where the epicentral tract, defined by 
Mallet as the projection of the center of the initial 
displacement upon the surface, is near at hand, 
easier methods, although only approximate, for the 
determination of the focal point of the ‘quake are 
available. The method which depends on observa- 
tions of equal intensity distribution deserves note be- 
cause of the possibility of its application to earth- 
quakes of all degrees of strength. On the basis 
that as the result of a shock at a point in a homo- 
geneous medium, we ought, theoretically, to obtain 
at points on the surface of the medium equidistant 
from the epicentrum, equal mechanical effects, these 
effects are tabulated over the entire affected area of 
the ‘quake in terms of dislodged loose objects, frac- 
tures in buildings, and so on, and this in turn is 
tabulated in terms of the intensities of these dis- 
lodgments and fractures. The points of equal in- 
tensities are then interconnected by so-called isoseis- 
mal lines. 

These lines, so plotted, will be found to crowd in 
towards a common area, known as the meisoseismal 
area, the area of greatest disturbance. The map of 
the "quake of June 27, 1925, (presented herewith) 
drawn up by the United States Coast and Geodetic 
Survey indicates the focal point as determined by 
the isoseismal lines. This center actually measured 
up closely with that determined by the method of 
arcual intersection. 

The science of seismology is still in its infancy. 
The promise, however, of an early maturity is en- 
couraging. Today a chain of earthquake observa- 
tories encircles the globe and it is interesting to 

















IN THE SEISMOLOGICAL OBSERVATORY AT GEORGETOWN UNIVERSITY 
Three seismographs of the horizontal type—the Bosch-Omori, the Mainka, and the Weichert 
types—are included in the equipment. The floor does not touch their bases at any point 























THREE ESSENTIAL PARTS OF A SEISMOGRAPH 
A is the point. B is the smoked, moving sheet over which 
the point moves. C is the stationary mass which remains 
inert when the earth trembles under it 


know that no fewer than thirty links in this chain 
are scattered over the United States. In this fact 
lies the assurance that a close check will be main- 
tained on the thousands of quakes which, according 
to Dr. Sieberg of Jena, Germany, occur annually in 
the whole earth. 

Such agencies as the British Association Seis- 
mology Committee, the Internatidnal Seismological 
Society, the Imperial Earthquake Investigations 
Committee, the Seismological Society of America, 
the Carnegie Institution of Washington, the Geo- 
physical Union, and the National Research Council 
are stimulating researches on earthquakes by ma- 
terial assistance. The several governments of the 
world have likewise subsidized these investigations. 
So our own government has recently authorized the 
conduct of similar work and has designated the 
Coast and Geodetic Survey to execute it. 

Thus we are assured of the continued activities 
of the Nestors in seismology, and the newer attempts 
of an enthused younger generation of geophysicists. 
These, we are confident, will teach us to read much 
more out of the seismogram than we have read be- 
fore, and will help clear up the mysteries of the 
fretful earth. 








THE GREAT QUEBEC EARTHQUAKE WRITES ITS TREMBLING SIGNATURE 
At C the compressional wave arrived. Two minutes later the distortional wave came in. 
From these records the distance to the disturbance was found, At A the pen left the sheet 
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Our Point of View 





City Planning 





HIS 
in matters of municipal administration. 
When a city wishes to have a thing 
done, it forms a committee, and al- 


is an age of committees, especially 














ways the committees seem to be about 
four The 
latest example of this is the Mayor's Committee on 
City Planning and Survey. In one of the seven sub- 
committees, we are told, there are no less than 70 


or five times as large as they need be. 


people. 

Personally, we are of the opinion that if you can 
get hold of the right man, there is nothing more 
effective than a committee of one. 

We are now speaking of New York City, and the 
committee referred to is known as the Mayor's Com- 
mittee. Im what we have said, we do not wish for 
one moment to be understood as criticising the move 
of our Mayor to straighten out the tangles, relieve 
the congestion of the city and reduce its chaotic 
conditions to a system that will be workable and 
economical, and will relieve the many distresses 
into which the citizens have fallen. Mayor Walker 
is doing what should have been done years ago. 

It may be true, as was said of old, that “In the 
multitude of counselors there is wisdom,” but equally 
true is the modern and sententious statement that 
“Too many cooks spoil the broth.” We think that 
an ideal committee or sub-committee would be one 
composed of an engineer, an architect, a technically- 
trained trafic man, and a physician, each of them 
highly expert and with long experience behind him. 
The make-up of these sub-committees might be 
varied, probably would have to be varied, to cover 
the particular section of the city planning involved; 
but no one who has had experience in committee 
work will deny that four or five competent men 
will get more work done with less talk in a day, 
than a committee of 70 will accomplish in a week 
or a month. 


Preventable Slaughter 


FREQUENTLY, as the history of engineering prog- 
ress proves, it has required some great disaster, 
involving large loss of life, to bring about improve- 
ments, particularly those which are designed to pro- 
tect life and limb. It took the Titanic disaster to 
force upon shipbuilders a better system of bulk- 
heading and a more complete equipment of life- 
boats. 

Let us hope that the recent ghastly rear collision 
between two Pennsylvania Railroad express trains 
will hasten the day when all railroad tracks that 
carry frequent and fast traffic will be equipped with 
that perfect protection against such disasters—the 
automatic stop. a 

Previous to the introduction of this device, the 
greatest protection against rear-end collisions was 
the block-signal system, under which no two trains 
can be within the same block at the same time. 
The block system, however, is defective in-so-far as 
it depends upon the human element, which, as this 
recent accident has shown, may suddenly cease to 
function. The block-signal system, considered as a 
piece of mechanism, is a perfect device for its pur- 
pose of preventing collisions; but since it is abso- 
lutely dependent upon the clear eyesight, close 
attention and instant obedience of one man, the 
engineer, it is to that extent a faulty system, as the 
recent wiping out of 15 lives and the wounding of 
75 people so gruesomely prove. 

The automatic stop eliminates the human element. 


It enables the block signal to lay its hand directly 
upon the throttle and the air-brake valve in the en- 
gineer’s cabin. He may be inattentive, asleep, or 
dead; but if the semaphore arm says “stop,” the 
electric impulse that lifts that arm will also take 
hold of the control mechanism of the engine and 
the train. The automatic stop is not a new and 
untested device. For nigh upon 20 years it has been 
guardian of the lives of the scores of millions that 
have traveled over the subway tracks in this city, 
almost from the time that they were first put in 
operation. Although the express trains have a speed 
of 40 miles an hour, and follow each other with an 
between them of less than two minutes, 
Were it not for the 


interval 
rear collisions never occur. 








For Safer Planes 


The aeronautical world has been placed 
under great obligation to Daniel Guggen- 
heim for his princely gift of $10,000,000 
to be devoted to the development of 
Aircraft for general passenger and com- 
mercial travel. That the money will be 
spent to the best advantage is suggested 
by the recent offer from the fund for the 
Promotion of Aeronautics of prizes total- 
ing between $150,000 and $200,000 for 
inventions that would increase the safety 
of flying. The lack of public confidence 
in the safety of flying is the greatest handi- 
cap to the development of passenger- 
carrying service on a commercial scale. 

We are heartily in sympathy with this 
point of view. More than anything else, 
it is the daily record of deaths through 
the fall of airplanes out of control that 
is holding back the public. These 
perpetually-occurring disasters must be 
stopped if we are to get the American 
public into the air in any paying numbers, 
and the only way to eliminate them is by 
the invention of devices which wiil render 
the planes themselves inherently stable, 
and will enable them to regain control of 
themselves when stalling occurs. 

Europe is far ahead of the United 
States in such devices. The Handley- 
Page slot and the Tailless airplane of 
which a full description and discussion 
by Professor Klemin appears on page 
143 of this issue, have proved that the 
problem is capable of solution. 




















automatic stop, there would have been a terrible 
list of fatalities; for the trains at times overrun the 
trip and are stopped. As matters stand, in respect 
to the number of people carried within a given 
time, and with a given frequency of trains, we ven- 
ture to say that there is no railroad in the world 
whose record approaches that of the New York 
subways. 

And it is the automatic stop that has achieved this. 

The Pennsylvania Railroad system has for many 
a decade been considered one of the finest, best- 
equipped and best-run railroads in the world; but 
occasionally on this, as on other of our finest rail- 
roads, these fatal rear-end collisions occur. The 
Interstate Commerce Commission has ordered over 
40 of our busiest roads to install the automatic stop 
and they are at work upon this very costly under- 


taking. Were it not that the Interstate Commerce 
Commission has been setting the screws altogether 
too tightly upon the railroads—so tightly, in fact, 
that only one or two of them, are able to earn the 
six-percent minimum of interest which the Interstate 
Commerce Commission considers to be only just 
and fair—the roads would be earning sufficient 
profits to be able to put in the automatic stop faster 
than they can ever hope to do under existing condi- 
tions. Whatever may be said about the early history 
of the railroads, there is no denying that during the 
past 25 years, and notably since the War, the Inter- 
state Commerce Commission and the public at large 
have been dealing most unfairly with the railroads, 
No one is more eager to prevent collisions, to safe- 
guard the lives of the passengers than are the able 
and far-seeing men who today are at the head of 
our great railroad systems. They should be given 
a chance to show what they can do. 


An Indictment of the Skyscraper 

Wuen the original plans of our cities were 
drafted, the width of the streets was determined— 
if any thought was given the matter—by the expecta- 
tion that they would be lined with buildings of from 
five to six stories in height. As long as the buildings, 
particularly in the business section, were restricted 
to such heights, there was little, if any congestion 
on the streets such as we experience today. But as 
the buildings began to increase in height, and notably 
after the introduction of the skeleton-steel office 
building, street congestion, both of pedestrians and 
vehicles, began to make itself felt. Today, there are 
long stretches of streets in some of the larger cities 
where from an average height of five or six stories, 
buildings have risen to an average height of 15 to 
18 stories, with not a few structures that rise 25 
and 30 stories. As between a five-story and a 30- 
story building, the floor space has been increased 
six times; that is to say, during the rush hours or at 
the noon hour, there are six times as many people 
discharged on the section of street on which the 
building fronts as there were under the old con- 
ditions. 

We are aware that it is something like sacrilege 
to say anything against the modern tall building— 
so greatly has it been lauded on the ground of its 
impressiveness and magnificence, and even of its 
aesthetic and artistic appeal. Thus, the traveler 
from abroad, when he catches his first glimpse of 
lower Manhattan, breaks into exclamations of won 
der, and in the case of some of the artistic brother- 
hood, it has often been spoken of as ethereal. Well, 
all this may be true, when, from the waters of New 
York Harbor or Lake Michigan, you see the skyline 
of Manhattan or Chicago. But when the traveler 
lands and finds himself jammed up in a mass of 
automobiles at a street corner, or jostled in a mass 
of city workers upon the sidewalks, he begins to 
realize that there are other problems of a very seti- 
ous nature attending upon these Gargantuan struc 
tures. 

We are suffering from congestion which is largely 
due to the exaggerated height of our skycrapers. 
Congestion must give way to distribution. If we 
are to have tall buildings, there should be only s0 
many of them permitted to the city block. Judging 
from the present conditions and looking to the fu 
ture, it must surely be realized that the mere building 
of new subways can never keep pace with the ut 
hindered erection of these buildings each housing 
a population of a town of respectable size. 
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large . - This temple was once associated with the sunken galleys of Caligula. Here 


roads, were celebrated grim, mysterious rites. Excavations on this site were begun by 
safe the late Lord Savile, formerly British Ambassador at Rome 


> able ROMAN METAL-WORK 


AN EXAMPLE OF ART 
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This bronze lion head of semihuman type is 
typical of Roman skill, It is but one of the orna- 
ments rescued from one of Caligula’s galleys 


Raising Caligula’s Sunken Galleys 


This bronze head, suggesting the wolf of Remu- 
lus, is but a token of other treasures to be 
reclaimed from the galleys which have resisted 


now resting at the bottom of Lake Nemi every effort to raise them from the lake 


Nineteen hundred years ago, on the banks of Lake 
Nemi, a picturesque little lake in the Alban hills near 
Rome, stood the famous sanctuary and grove of Diana. 
were . 4). It was to this pleasant refuge and to his magnificent 
ned— ‘ Ban, floating galleys anchored there that the Roman Emperor 
pecta- Caligula repaired for an occasional respite from his life 
from — of crime in Rome. These houseboats were beautiful 
ings, a beyond our dreams, incrusted with marble, ornamented 
ricted ~ 2 = with precious metals and scented woods and adorned 
patiee .) ~ Sad Th ew with statuary; the sails were of the finest linen and the 
ut as ” hangings were embroidered with silver and gold. 
rtably Now, these rich old galleys lie at the bottom of the 
office a lake, where their outlines can be faintly seen on clear, 
s and > still days. Repeated efforts, which date back as far as 
cu” “ P the Fifteenth Century, have been made to raise them— 
In 1895, divers brought to 
the surface wooden fragments, magnificent bronze orna- 
ments, curious relics and information concerning the 
structure of these vessels. 

The most recent suggestion for their recovery has 
been to drain the lake for a temporary period by means 
orat | of a tunnel or tube of discharge, to be filled and entirely 


cities : > but all have been futile. 
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BRONZE HEAD OF MEDUSA 
This and many other elaborate ornaments not yet 
recovered from the sunken pleasure boats—metals, 
ceramics, terracottas, mosaics, altars, fountains, 
statues——are all indicative of the dazzling splendor 
which once was Rome's 


stopped up at the end of the enterprise. The reclama- 
tion of these galleys would bring to light a marvel of 
naval construction and the highest expression of luxury. 


A BRONZE LION HEAD 


This was on one of the galleys. Aili kinds of curi- 

ous relics have been brought up by divers. The 

late Lord Savile, in 1885-9, made the first excava- 

tions in the temple of Diana on the shore of Lak 
Nemi, near the galleys 
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re Un- A BRONZE TRANSENNA, OR SECTION OF BALUSTRADE 
sing Although it has lain at the bottom of Lake Nemi for 1,900 years, it does not seem to be 

= much impaired. Divers were able to draw a plan of the parts of both ships and to establish 
their dimensions. The larger one measures 231] feet in length by 78 feet in breadth 


AN AUGURAL HAND IN BRONZE, ATTACHED TO A BEAM 
The vessels are still fairly well preserved. The one nearest to the shore contains in the bulk 
all the machinery and the costly ornaments of the deck. It was certainly because of the 
enormous size and weight of these floating palaces that they did not remain long afioat 
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The Testimony of the Jades 


The Failure to Locate the Source of the Jade Used by the Maya Indians Does Not Prove 
that the Mayan Civilization Was an Old World Importation 


the opinion that the American Indians 
autochthonous—native to the 
soil—but that their 
from northeastern Asia, crossing on the 
ice jams in Bering Strait, or by a then existent land 
bridge where is now the shallow Bering Sea. From 
the Alaskan region they gradually spread over both 


are not 


ancestors came 





American continents. 

Most of the tribes, scattered over North and South 
America, advanced scarcely beyond the hunting, or 
But there de- 
used to 


in some cases the agricultural, stage. 
veloped in Middle America—a 
denote A merica—a 
tively high state of civilization, as among the Aztecs 
Toltecs of Mexico and the Maya of Central 
America. 

In order to account for this remarkable local de- 
velopment, the hypothesis has been advanced that 
the culture of the peoples of these regions was modi- 
fied by the influx of inhabitants of southeastern 
Asia, who crossed the Pacific in canoes, probably 
driven by storms, and who brought with them, and 
introduced the Middle American tribes, 
something of their own culture, including jade. 


term now 


Mexico and Central compara- 


and 


among 


Whence Came the Mayan Jade 

This hypothesis rests largely on two arguments. 
The first is the similarity between the architecture 
of the Aztecs and Maya and that of Cambodia, Java, 
and neighboring districts: with this aspect of the 
problem we have nothing to do. The second argu- 
ment is that jade, regarded as one of the most 
precious of precious stones among the Middle 
American Indians, is not found in place—that is, as 
a natural occurrence—anywhere in Mexico or Cen- 
tral America, although it has been searched for, 
while it is regarded as precious in southeastern Asia 
and is there found native. It is to describe American 
jade and set forth briefly some serious objections 
to this second argument that this article is devoted. 

First of all: What is jade? The name is ap- 


plied to the massive form of two different minerals, 
which, however, are much alike in their general 
appearance. and other characters. 


Two scientific 





MAGNIFIED CHIP OF THE TUXTLA STATUETTE 


Ficure 2: Jedeite jade. Asiatic jades are of a different color 





By Henry S. Washington 


names—jadeite and ne phrite—are used to distinguish 
these. Without going deeply into mineralogical 
technicalities, it may be said that jadeite belongs 
to the pyroxene group of minerals and, chemically, 
is a silicate of alumina and soda; whereas nephrite 
belongs to the amphibole group and is a silicate of 
lime and magnesia, often with a little iron oxide. 

















THE TUXTLA STATUETTE, DATED 96 B. C. 


Ficure 1: Did the jade come from Asia, or Mexico? 
Insert: The Mayan characters for 96 B. C. 


The two differ in other than chemical ways. Thus, 
jadeite jade is usually granular in structure (Figure 
2) and is comparatively brittle; while nephrite jade 
is seen under the microscope to be a densely matted 
felt of minute mineral fibres. (Figure 3.) This 
texture renders nephrite jade extremely tough— 
much more so than the other. 

The story goes that a dealer in minerals, who 
wished to break a piece of nephrite about the size 
of the two fists, placed it on the anvil of a large 
steamhammer used for forging steel. When the 
hammer fell, the anvil—not the jade—broke. 

Another difference between the two is the specific 
gravity; that of jadeite being between 3.0 and 3.3, 
while the specific gravity of nephrite ranges from 
2.9 to searcely over 3. This difference furnishes, 
in many cases, the best means of distinguishing be- 
tween the two minerals without injury to the object. 

There are also, as a general rule, decided dif- 
ferences in color between the two. Jadeite is usually 
white or light green, and is often mottled green and 
white; while most nephrite is of a dark, somewhat 
yellowish, green. But white, jadeite-looking nephrite 
occurs, and some jadeite has the peculiar, dark 
green color of nephrite, so that these color dis- 
tinctions cannot always be relied on. Jadeite is 
slightly harder than nephrite. 


Petrologist at the Geophysical Laboratory of the Carnegie Institution of Washington 


Both kinds of jade are capable of taking a very 
high and lasting polish, and the polished surface 
of both has a peculiar “feel,” a character that is 
evident to the expert, and which is one of the charms 
of the material for the Chinese, or other, collector, 

The high esteem, almost veneration, in which jade 
was held by many diverse, widely scattered, primi- 
tive peoples is very remarkable. Its recognition in 
the rough by the early prospectors is equally so, 
Jade, found or used in the earliest times only as 
water-worn stream pebbles, is, in the rough, mostly 
of a dull color and not especially attractive. 

It seems probable that the use of jade came in 
with the introduction of the art of grinding and 
polishing stone tools and weapons at the close of 
the Paleolithic or the beginning of the Neolithic 
age, about 7,000 to 10,000 years ago, according to 
Professor Henry Fairfield Osborn. 


Scouting the Asiatic Theory 

Before the art of grinding chipped stone was 
known, the unchippable jade pebble was discarded 
by the Paleolithic workman; whereas his Neolithic 
successor, attracted possibly by the green color or 
by some surface peculiarity, applied the new method 
to it. Jade was discovered, and quickly became the 
mode. The pleasing and unusual colors, the dif- 
ficulty of working it, its toughness and high polish, 
and the comparative rarity of its occurrence, gave 
jade a preeminent value, so that it became one of the 
most precious of early man’s materials for orna- 
ment—a position that it held for thousands of years. 

And now to return to our Aztecs and Mayas. The 
jade-based argument for the coming to Middle 
America of people from southeastern Asia, it will 
be seen, depends on two chief postulates: (1) jade 
does not occur in place in Middle America, and (2) 
the materia! of the jade objects found in Mexico 
and in Central America is identical with the Asiatic 
material. 

It is true that, so far, no jade, whether jadeite or 
nephrite, is known to occur native in Mexico or Cen- 
tral America, not even as stream pebbles. But the 


geology of large parts of Middle America is so little 
known that this negative argument carries small 





NEPHRITE JADE—ANOTHER PHOTOMICROGRAPH 
Ficure 3: The structure differs greatly from jadeite jade 
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weight. On the other hand, several considerations 
lead us to the confident belief that jade does occur 
there and that it will eventually be discovered, most 
probably in both regions. 

One of these considerations is that many of the 
worked jade objects indicate clearly that the original 
material was found as water-worn boulders or peb- 
bles. This is evident either from the shape, to 
which the artist and the lapidary adapted the de- 
sign, or from the presence of portions of the original 
surface of the pebble. 

An interesting example in which both of these 
features are present is the so-called Tuxtla statu- 
ette, ploughed up in 1902 near Vera Cruz, in Mex- 
ico, and now one of the most prized possessions of 
the United States National Museum in Washington. 
This little figure, about six inches high and three 

















LEFT SIDE OF THE TUXTLA STATUETTE 
Figure 4: The inscriptions were brought out with chalk 


and one-half inches wide at the base, is composed 
of a pale, grayish green variety of jadeite jade. 
The statuette represents a priest dressed in a cere- 
monial bird costume. In carving this figure the 
Maya artist—one of great ability and with a feeling 
for realism rare in Maya art—has evidently been 
constrained to adapt his design to the shape of the 
boulder. Remains of the original water-worn sur- 
faces are clearly visible on the front of this statu- 
ette (Figure 1), on the left side (Figure 4), and on 
the back (Figure 6). 

The statuette, by the way, is of special interest 
as being the oldest dated object of native American 
art that is known. It is impossible, as yet, to read 
the Maya hieroglyphs that run vertically down the 
sides and back, but students of American archaeology 
now know very well the characters used by the 
Maya to express numbers and dates, so that we can 
interpret the hieroglyphs that appear on the front 
of the image. (Figure 1). These signify a date 
which, according to Dr. S. G. Morley, corresponds 
to 96 B. C., almost sixteen hundred years before the 
coming of Columbus. 

A number of beautifully carved small figures, 
some of them of the most precious variety of bright 
green jade, have been made from flat pebbles, but 
were carved only on the front, leaving the original 
pebble surface at the back. Similarly, many of the 
beads, large and small, of which thousands have 
been found, show the irregular shape of the original 
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pebble. Indeed, many examples are to be seen in 
the museums of this country and of Europe. 

It is inconceivable that any people, crossing the 
broad Pacific, would load their canoes with pebbles, 
even of the precious jade, especially if they had been 
driven away by stress of weather. 

Another fact that points to the indigenous origin 
of Middle American jade is that jade beads and 
other objects are named as among the annual tribute 
paid by conquered tribes to Montezuma and earlier 
Aztec kings. This implies a constant and fairly 
large source of supply over many years, a supply 
that a few chance canoes could not possibly have 
furnished. The enormous number of jade objects 
that have been found in Mexico and Central America 
points to the same conclusion. 

When one remembers that, doubtless, but a small 
percentage of the objects have been recovered, it is 
evident that had the jade come from Asia many 
fleets of large canoes, or a long-continued system 
of transportation from Asia would have been neces- 
sary to supply the demand for jade in Middle 
America. 


“Not Proved” 


The tribute roll of Montezuma furnishes another 
feature of much interest, and probably one of prac- 
tical importance. Many of the ancient towns and 
districts that were called on to furnish jade as 
tribute have been identified by Mrs. Zelia Nuttall, 
who finds that they are mostly in southern Mexico. 
Furthermore, it has been noted that, whereas strings 
of beads were demanded from most of the localities, 
“large pieces” of jade were called for from those 
in a certain section. As Dr. G. F. Kunz says: “Here 
is a well-defined region, southeast of the City of 
Mexico, and not far from Vera Cruz, in which the 
mineral must certainly exist in place.” It seems 
more than likely that, by following up these and 
other such clues, jade, both as pebbles and in place, 
will eventually be discovered in Mexico and also 
in Central America. There can now be little doubt 
of its existence in Middle America. 

We come now to the second postulate of the argu- 
ment, that the American material is identical with 
the Asiatic. Almost all the jade, called by the Az- 
tecs chalchihuitl, that is found as worked objects in 
Mexico and Central America, is of the jadeite vari- 

















RIGHT SIDE OF THE SAME STATUETTE 
Ficure 5: So far only the date has been deciphered 
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ety, very few nephrite objects having come to light 
during explorations. 

I have recently studied many specimens of Mid- 
dle American jade, with rather unexpected results. 
Most of the specimens examined were beads and 
other objects that had been thrown as offerings into 
a sacred well at Chichen liza, in Yucatan, the ma- 
terial being kindly put at my disposal by Prof. 
Tozzer, of the Peabody Museum in Cambridge, 
Massachusetts; others came from other localities in 
Mexico and Central America. 

The dominant colors of Middle American jade 
are green and gray. The green varies from a vivid 
pistachio-green to a very pale gray-green; the first 
was evidently the most valuable. The grays vary 
from almost white to dark gray, and some specimens 
are mottled in white and light green. The colors 

















THE HIEROGLYPHS ON THE BACK 


Ficure 6: The oldest dated American object of art 


of the American jades, on the whole, differ decidedly 
from those of the Asiatic jadeite jades, the grays, 
especially, which are very common in America, not 
being found in Asia. Also the American mottled 
green and white differs from the similarly mottled 
very precious feit-sui of China. Again, the pure 
white jade, so common in Asia, is not found among 
the American material. The objects show a very 
high polish. 

Study with the microscope and by chemical anal- 
ysis shows that most of the American jades are 
mixtures of three minerals: jadeite, diopside, an- 
other pyroxene, a silicate of lime and magnesia, and 
a feldspar, albite, a silicate of alumina and soda, 
as is jadeite, but with more silica and of different 
crystal form. The two pyroxenes crystallize to- 
gether, forming a homogeneous, new variety of 
pyroxene, but the feldspar crystallizes in separate 
crystals. The mixtures of diopside-jadeite and albite 
form a regular series, varying from pure pyroxene 
to almost pure feldspar. 
to the presence of chromium. 


The green color is due 


Now, although pure jadeite occurs in place in 
Asia and is the material of many of the American 
objects, among Asiatic jades the combination of 
jadeite and diopside is rare, and the mixtures of 
pyroxene and feldspar are almost unknown. 

The mineralogical and chemical evidence, there- 
fore, is against the view that the American jade was 
brought from Asia. 
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The Fondest Dreams of the Astronomer 
Things He Hopes For But Seldom Realizes. A New, Giant Telescope Is His Next Hope 


Professor of Astronomy, Princeton University. 


communes | HE astronomer, like other people, has 

Ar Admirable as are his best 
instruments, and his most favorable op- 
portunities for studying the heavenly 





| his dreams. 








bodies, he always wants more—or at 
least wishes that still better means were available. 
But the form which these wishes take is not always 
that which the layman in the science would suppose. 

Take, for example, the student of the planets, who 
almost alone among astronomers, except for the 
observers Gf double stars, spends his time and energy 
in looking directly with his telescope at the objects 
of his study. One would naturally suppose that what 
he most desired would be a greater magnifying 
power, so that he could get better views of the 
things he spends his life in studying. Ultimately, 
this is doubtless true, but ask him about it, and he 
will tell you that, under ordinary observing condi- 
tions, he does not use the highest magnifying powers 
of which his telescope is capable—for he would 
gain nothing by trying to do so. He must look 
through the miles of air above his head, and, since 
the atmosphere is never perfectly calm the images 
waver and dance, and too often are blurred, so that 
high magnifying power only magnifies the confusion. 
He will tell you, then, that what he really desires is 
“good seeing’”—continuous steadiness of the image, 
undisturbed by atmospheric tremors. 

Good seeing is a matter of climate—in a very 
special sense, and, before any modern observatory is 
located, the seeing is tested by taking a fair-sized 
telescope to the site and observing on not one, but 
many nights. A high altitude above the dense and 
smoky lower air, is an obvious advantage. But the 
top of Mount Everest would probably be an ex- 
tremely poor place for an observatory, even if it 
could be made easily accessible, for the currents 
rising along the precipitous slopes would stir up a 
turmoil in the atmosphere and would spoil the 
seene. A high plateau, or a mountain top which 
does not rise above others in the chain is far better 
~and in such locations the dreams of men such as 
Hale or Lowell have become realities. 

But it may be that the observer is concerned less 
with the study of fine detail than with keeping a 
continuous watch upon his chosen object. In this 
case he still seeks good weather, but his personal 
definition of an ideal climate is one in which it is 
never cloudy. In such work as the measurement of the 
sun’s heat, where haze, as well as clouds, interferes 
with observation, the astronomer’s dream is of a 
“lodge in some vast wilderness”—a high, cloudless, 
rainless, and if possible a dustless region. A _per- 
fectly bare rocky desert would be his ideal—barring 
such miner matters as living quarters. 


Fixed Stars Not Quite Fixed 

Dr. Abbot, of the Smithsonian Institution, has 
just returned from a world-wide search for such an 
ideal situation for making observations of the solar 
radiation. Arid regions in many lands were visited. 
More than one presented a fair approach to the de- 
sired minimum of cloudiness and moisture. But 
complications intervened when the dream began to 
take shape.” 

Making the dream come true is always hard work, 
although it may not involve isolation in a trying 
climate. Consider, for example, the specialist whose 


* An account of Dr. Abbot’s search is presented in the Scientific 


American Digest. on page 132. 


By Henry Norris Russell, Ph.D. 


field has to do with the slow motions of the stars 
across the heavens—the proper motions, as they are 
technically called. From these he hopes to find 
much more than is now known about the motions 
of the stars in space and of the sun as well. But in 
work of this sort, he must deal not with individuals, 
but with averages. Mere dozens or hundreds of stars 
will not suffice him. He needs thousands, and he 
dreams of tens of thousands as the base of his fu- 
ture investigations, 


Thirty Years on One Problem 

How shall he realize this dream? By the patient 
accumulation, one by one, of observations of these 
almost innumerable stars—getting several observa- 
tions of each star, so as to have a good average— 
determining all the imaginable errors of adjustment 
of which his instrument is capable, and allowing for 
them—and then finding out new and previously un- 
suspected sources of minute error, and getting rid 
of these. When all this is done, he compares his 
work with all the observations of previous investi- 
gators—for it is only in this way that the motions 
of the stars can be found—and finds sometimes that 
he has to delve into the original records left by his 
predecessors, and work out the results anew. The 
enormous labor of such investigations can hardly 
be appreciated except by those who have done sim- 
ilar work—yet many astronomers have devoted their 
whole careers to this apparently dreary task and in 
some instances the work has been handed on from 
one generation to another. 

But it is not only the observer who dreams dreams 
and sets out to make them real. We have seen one 
of quite a different sort come true when Brown’s 
“Tables of the Moon” containing the results of 
nearly thirty years of mathematical investigation 
of the highest order, came from the press. This 
particular problem—that of calculating the moon’s 
motion under the gravitational attraction of all 
known bodies—now appears to be definitely solved: 
but there are plenty of unsolved problems left for 
others to dream of. 

Consider, for example, the asteroids of which 
more than a thousand are now known. To calculate 
the orbit of one of these miniature planets—as that 
of the moon has been computed—so that its posi- 
tion in the past and the future may be worked out 
as accurately as there is hope of observing it, is 
often more difficult from the mathematical stand- 
point than in the case of the lunar theory. Complete 
tables which should give the motions of all the 
thousand and more little planets, with this degree 
of accuracy, are beyond the very dreams of our 
present age in science—if indeed so colossal a task 
might not rather be called a nightmare. 

But to construct approximate tables, which en- 
able the motions and positions of these planets to 
be predicted for a few decades in advance, accurately 
enough to make sure of keeping track. of them, al- 
though still a very heavy piece of work, is never- 
theless possible. 

The astrophysicist whose studies relate to the 
physical properties of the stars and whose instru- 
ments are the spectroscope, the photometer, and the 
thermopile, discusses one thing above all others— 
more light. If he is fortunate enough to be a student 
of the sun, he has light enough, to be sure, and so 
in this case his dreams are likely to be of perfect 


seeing. This is hard to get by day when the sun’s 


Research Associate of the Mt. Wilson Observatory, California 


rays heat the air—and thus this worker dreams of 
a telescope and spectroscope free from disturbances 
by the wind or by changes of temperature. These 
dreams again have taken form in the tower telescope. 

But in the greater field which is found among 





the stars—not to speak of the nebulae—there is 
never light enough to leave a bit to spare. In spec- 


troscopic work, for example, the star’s light, when 
spread out into a spectrum, is practically always too 
faint to be studied with profit by visual observation. 
Photography, with its cumulative action, is uncon- 
ditionally necessary. 

Still more is this the case with the nebulae. The 
outer portions of the great nebula in Andromeda, 
for example, are so faint that the eye can never 
hope to behold them. They cover so large an area 
of the sky that, if they were bright enough they 
could be easily seen with the unaided eye. Now, 
an optical instrument—field glass or telescope— 
may make an extended object look larger, but it 
cannot make it appear brighter per unit of apparent 
area, nor increase the amount of light which falls 
upon a square millimeter of the retina of the eye. 
If an extended object is too faint, intrinsically, to 
be seen directly, it can never be seen at all. Here 
the photographic plate, with its patient continuance 
in summing up the action of the light makes pos- 
sible what must once have seemed beyond the reach 
of dreams, and reveals objects that no one can ever 
hope to see. 

The fondest dream of many astronomers, there- 
fore, is naturally of more rapid plates, which will 
cut his exposure times in half—or if the dream is 
bold—diminish them far more. When one reads of 
exposures of six, ten, or even of eighty hours (con- 
tinued from night to night, whenever the weather 
and other conditions permit) one may guess what a 
boon to the astronomer the discovery of a method 
of producing such faster plates would be. 

What hope there is of the realization of this dream 
is still uncertain. A few years ago it was supposed 
that the theoretical maximum of photographic ac- 
tion had been nearly reached—that a single silver- 
grain on the plate was made developable by a single 
“quantum” of light energy. But recent work has 
proved that this is not the case, and there seems to 
be a wide margin for possible advance. The prob- 
lem is very intricate, for the system of tiny crystals 
of silver bromide suspended in a colloidal layer of 
gelatine is one of extreme complexity from the 
standpoint of physical chemistry. But this leaves 
all the more chance open for possible progress in 
the future. 


Chemistry Comes to Astronomy’s Aid 


In this case the commercial value of success 
would be very high, so that there is likelihood that 
funds for research will be available. Work is known 
to be going on at the Bureau of Standards, in the 
laboratories of the Kodak Company, and doubtless 
in other places. [In this as in other instances the 
mention of the work of American investigators must 
not be taken to mean that important and valuable 
work is not being done in other countries.] What 
the outcome will be only time can tell. 

But do not astronomers dream, besides these 
things, and perhaps most of all, of greater and more 
powerful telescopes? Indeed they do; but this 
story would take longer in the telling, and we may 
hope to hear from it again, and soon. 
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Courtesy the American Museum of Natural History 


THE FEET THAT KILL 


little spines gather disease germs 


: WHAT A HOUSE-FLY ACTUALLY LOOKS LIKE 
When flies wade knee-deep through filth, these His body is covered with a complete assortment of spines of various degrees of The fly’s proboscis is a sucking apparatus, It 
sharpness. Germs lurk among these and are dropped into our food 





LIKE A SODA WATER STRAW 


cannot inject germs into us 
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Publishers’ Photo Service 


DO AWAY WITH THESE AND YOU DO AWAY WITH FLIES 


Swatting flies helps, but why let them breed at all? Without the breeding places named above, 


flies are quite “out of luck.’ Manure is the worst offender 








THE INSIDE OF A FLY’S LIPS 
An unusual picture. The diagonal division is between the lips. The 
tubes shown are not the tongue, as stated in another magazine 
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A FLY’S FEET ARE USUALLY DIRTY 
When it walks on the baby’s face it tracks germs after it, exactly as a boy tracks 
mud over a clean floor. Of these, typhoid bacillae are only one kind 











FLIES ARE MINIATURE PORCUPINES 
Here is a patch of a fly’s wing, magnified 500 diameters. The dim, shadowy 
hairs are on the under side of this thin membrane 


If House Flies Were as Big as Birds 


Have you ever taken a few minutes off, in order to observe closely 
the behavior of a common, live house-fly with regard to food? If flies were 
as large as birds, so that we could see their parts more clearly, we would 
all think more seriously about their noisome habits. Yet the fact that they 
are small is not significant, for they can nevertheless carry millions of 
disease germs on their hairy feet and bodies. Do not underestimate the 
house-fly because he is little. It is not, however, by a fly’s mouth that 


germs are spread. The mouth, examined under a microscope, is a surprise. 
It lies between two half-oval surfaces at the lower end of its proboscis. 
The latter can easily be seen without a microscope, bobbing up and down, 
touching the food. Contrary to widespread belief there is no apparatus 
on the common house-fly, for penetrating the skin, even of a baby. The 
proboscis is merely a sucking device. Stable flies, however, have a sharp, 
tongue with which they suck blood, exchanging for it their own saliva. 
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Tue “PUutL-orr.” STANDING ON THE AIRPLANE WING, THE JuMPER Is PULLED Orr BY THE PARACHUTE 


The Education of a Parachute Jumper 


Technique Is Important if One Is to Alight Safely After a Leap from a Speeding Plane 





NYONE may drop from an airplane; no 
particular skill is necessary. Further- 
more, anyone who drops may reason- 
ably expect to arrive in due course of 
time at the ground. A question which 

ihen presents itself is: will you remain lying on the 

ground, oblivious of your surroundings, or will you 
lie all in one piece, rise and walk off as if nothing 
had happened? 
































THE OBSERVER’S PARACHUTE 
This type does not hinder movement in the cock-pit 





By Milton Wright 


That depends upon two things: first, did you come 
down hanging to a parachute, and second, how did 
you conduct yourself with regard to this parachute? 
There is a right way and a wrong way to do every- 
thing, and parachute jumping is no exception to 
the rule. 

In the latter part of the World War the British 
Royal Flying Force began to study the question of 
issuing to its flyers a parachute which should be an 
avenue of escape in times of necessity. Occasionally 
an aviator would be killed or injured after a collision 
with other aircraft; when fire had broken out in the 
air and it had been impossible to extinguish it, or 
when the plane had become uncontrollable, owing 
to some defect in the structure or the controlling 
mechanism. 


Free-type Parachute Now Standard 


It was found that modern parachutes fall into 
two classes—the static type, which depends for its 
operation upon a line attached to the aircraft, and 
the free type, which is operated either automatically 
or by the jumper himself, after he leaves the plane. 
The static type was finally rejected after trial, 
because the line was likely to foul some part of the 
aircraft and thus fail to open the parachute. By no 
means could this type be considered 100 percent 
efficient. 

In the spring of 1925 the British Air Ministry 
decided to adopt as the standard equipment of the 
Royal Air Force a free-type parachute known as 
the Irving parachute. This had been developed by 
the United States Army and Navy Aviation Corps 
and had proved to be altogether efficient. Steps 
were taken accordingly to equip all Royal Air Force 
aircraft with this free-type parachute. 

When a shipment of parachutes arrives in England 
from the contractors in America they are sent to the 
parachute testing station at Henlow, Bedford, There 


the parachutes, containers and harness are examined 
to see if they conform to the specifications. If they 
do, they are submitted to actual tests, for while a 
parachute might look all right, the question of how 
it will act in the air is, after all, the important thing. 

Several of the parachutes are taken up in an air- 
plane at one time for drop testing. A 200-pound 
weight is attached to the harness of each parachute, 
and in the case of every fiftieth parachute a delay 




















THE PILOT’S PARACHUTE 


Sitting on it, his arms are free for working the controls 
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THE RIP-CORD RING 


When the jumper pulls this ring, the pack opens and a 
pilot parachute is released, which pulls out the large one 


action is set for 500 feet, so that the release may 
operate under far more severe conditions than would 
obtain when it is in actual use. If the para- 
chute fulfills all the required conditions, it is 
accepted, repacked in its container and sent to the 
particular flying unit which is being equipped. 

In the ordinary course of flying, all pilots ascend 
equipped with a pilot’s type parachute, and observers, 
air gunners and wireless operators, with an observer’s 
type. The difference between the two is that the pilot 
sits on his parachute, while the observer, gunner or 
wireless operator wears his adjusted to his chest. 
The reason for this is that in the case of the pilot 
it is necessary to have the parachute out of the way 
when he is operating the airplane and engine con- 
trols. In the case of the other men, who have to 
move about in the aircraft, the parachute gets in his 
way to a less extent if it is in front of him rather 
than behind him. 

When flyers go up in the air to practice jumping, 
however, two parachutes attached to the same harness 
are used. The reason for this is that the jumper may 
have a reserve parachute in case his first one fails. 
So far, however, it is said that there has not been a 
single instance when it has been necessary to use the 
reserve parachute. 


THE PARACHUTE PACKING ROOM 


The sergeant is holding up the small pilot parachute while the main one is folded up. The 
pack is spread out on the table. Note complete pack at the right 
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REAR TRAINING PARACHUTE 


For practice, two parachutes are provided, one on front and one 


on back. If one should fail, the other is used 


To operate the parachute is a simple matter. The 
rip cord is pulled and a flap of the container, oper- 
ated by means of elastic cords, opens. These cords 
are in tension and a small pilot parachute is ejected. 
This in turn pulls out the main parachute. The 
shock of the main parachute taking the strain of a 
jumper’s weight is not absorbed by elastic cords, for 
with this type of parachute, shock absorbers have 
not been found necessary. 


Stepping Into Space 

This shock of opening, in fact, has been described 
as “a very pleasant jerk.” And why not? Picture 
yourself starting to fall through the air. The little 
jerk, even a severe jerk, that means your parachute 
had opened, is a pleasant thrill you would be reluc- 
tant indeed to miss. 

When it comes to practicing live drops, volunteers 
only are used, the Royal Air Force being unwilling 
to make a man jump if he does not wish to. Hitherto 
the demand for practice live drops by officers and 
men has far exceeded the facilities for giving them. 

Practice is given by two methods: The “pull-off” 
and the “jump-off.” It is advisable that the “pull- 
off,” being less trying to the novice than the “jump- 
off,” be practiced first. 





TRAINING PARACHUTE PACKERS 


In order to insure perfect operation of the parachute, great care is necessary in the packing. 
The parachutes are laid out on long tables and then carefully folded 





COMPLETE TRAINING EQUIPMENT 


The main parachute is in the pack over the stemach 
while the reserve one is carried strapped to the back 


In the “pull-off” the jumper stands on a small 
platform on the lower wing of a large airplane and 
holds on to one of the struts. When the pilot is at 
the right height and position to bring the jumper 
down to good ground the pilot gives a signal. The 
jumper’ pulls the rip cord of his large parachute. 
At once it opens and drags him away. If by some 
mischance the cord fails to open the parachute, the 
parachutist remains safely standing on the wing 
of the plane. 

Siow motion pictures have been taken of the “puil- 
off” method. In every one of these the determinetion 
of the jumper to hold on to the strut as long as 
possible against the inexorable pull of the parachute 
may be plainly seen. To hang on as long as possible 
seems to be the instinct of every parachute jumper. 

When the “jump-off” method is to be followed, the 
pilot throttles down the engine and gives a prepara- 
tory signal. The jumper climbs over the side of 
the airplane and descends a short ladder, holding 
one hand on the rip cord. He gives a nod te the 
pilot, who opens up his engine to increase the speed 
of the airplane, and steps off backward into space. 

The jumper has been told to pause until he has 
dropped at least ten feet below the machine before 
pulling the rip cord. Some authorities have recom- 
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THE RING 


This photograph. taken from the air, shows the pilot parachute just emerging from the pack 
in response to the jumper’s pulling of the ring attached to the rip-cord 


AFTER PULLING 


mended that the rrovice jumper be told to count three 
before pulling the cord, but such instructions are 
useless, the Royal Air Force has found. An excited 
man may count three in the tiniest fraction of a sec- 
ond, and the state of mind of a novice jumper is such 
that he might pull the cord so soon that his para- 
chute would foul the tail of the plane. 

Just as the jumper begins to imagine his parachute 
has failed and he is about to look for the rip cord 
of the reserve parachute, he feels “the very pleasant 
jerk” he had almost ceased to hope for, and realizes 
Then for 


Soon, 


that the reserve parachute is unnecessary. 
a time he begins to swing like a pendulum. 
however, this swing damps down; if it does not do 
so naturally, the jumper can manipulate the cords 
between the parachute and the harness to assist the 
natural damping. 

Now it is time to think about making a landing, 
and the jumper must so manipulate the cords of the 
parachute that he faces down wind. By so doing he 
will fail forward on his hands and knees when he 
strikes the ground rather than backward or sideways, 


BOTH PARACHUTES OPEN 
It is seldom necessary to resort to the use of the reserve 
parachute but it has been done as a demonstration 
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or on his back or the side of his head and thus he 
will avoid injury. 

A tree, a pond, a hedge or some other undesirable 
site is likely to be the spot the jumper is headed for. 
In this case, he may side-slip clear of the obstacle 
by pulling down the cords on one side of the 
parachute. 

When the feet appear to be three or four feet 
above the ground the jumper pulls himself up as if 
he were on a horizontal bar. This greatly reduces 
the shock. Otherwise, the impact for a 154-pound 
man would be equivalent to a jump off a ten-foot 
wall. 


Few Make This a Hobby 


The jumper has one more thing to do, and that 
is to spill the air out of the parachute by pulling 
the cords on the upper side. If he fails to do this 
he is likely to be dragged a little after he strikes 
the ground. 

Practice jumping, as far as possible, should take 
place under favorable weather conditions. It should 


STEERING THE PARACHUTE 
Pulling on the suspending ropes enables the operator to guide 
the parachute to effect a safe landing 





SUPREME CONFIDENCE 


This is what the jumper must have in his parachute if he is to drop from a speeding air- 
plane and trust to the proper opening of his aerial life-saver 


not be done if the wind is blowing a velocity greater 
than 15 miles an hour. In ordinary flying, however, 
should a jump be necessary, the rate of the wind is 
of small account, for it is far better for the flyer to 
go down with his parachute and suffer a broken leg 
than to remain with his machine and suffer a 
broken neck. 

The average person is entirely satisfied with one 
“pull-off” descent and one “jump-off.” He has 
gained the necessary confidence in the use of the 
parachute and knows that in an emergency he will 
have little reluctance in throwing himself out of his 
plane. 

Small tendency, however, has been observed among 
average mortals to take up parachute jumping as a 
hobby. While it is true that the few officers directly 
responsible for parachute training have demonstrated 
drops a great number of times, they probably did it 
more because it is their job than because of the thrill 
they get out of it. 

That there is a thrill, however, there is no denying 
but there are safer thrills to be found. 





A PERFECT DESCENT 


Note the small pilot parachute spread on top of the main 
one where it fell after performing its important duty 
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An Ow Rerinery at Houston, Texas, 





WHERE THE DisTILLATION OF Crupe Ow Is Carriep ON 


Uncle Sam, Spendthrift—III 


Present “Grab-all-you-can” Policy in Oil Drilling Is Criminally Wasteful. 


Regulated 


Cooperative Drilling Is Necessary to Prevent a Future Oil Famine 





HEN President Coolidge appointed the 
Federal Oil Conservation Board, he 
wrote a letter which showed what a 
thorough grasp he had obtained of the 
fundamental facts which govern the 

demand and supply of oil. The letter opens by 

stating “it is evident that the present methods of 
capturing oil deposits is wasteful to an alarming 
degree, in that it becomes impossible to conserve 
oil in the ground under our present leasing and 
royalty practices, if a neighboring owner or lessee 
desires to gain possession of his deposits.” In 
another paragraph, he says that he is advised that 
our current oil supply is kept up only by drilling 
inany thousands of new wells each year; and that 

“the failure to bring in producing wells for a period 

of two years would slow down the wheels of indus- 

try and bring about a serious industrial depression.” 

Elsewhere, he refers to the fact that the production 
of over 300,000 wells throughout the country is in 
excess of our immediate requirements, and that this 
over-production brings down the price of oil, and 
this in turn leads to a wasteful and extravagant use 
of the oil. 

It is evident from the tone of the President’s letter 
—which, by the way, represents the attitude of many 
of the most experienced, thoughtful and far-seeing 
of our oil specialists—that he is anxious about the 
future of the oil industry and realizes that, although 
the oil resources of the United States are of vast 
extent, the demand for oil is growing so rapidly 
and the methods of recovery of the oil are so waste- 
ful, that the country may find itself rather suddenly 
confronted with disaster in the shape of a positive 
oil famine with far-reaching effects. 

















By J. Bernard Walker 


Prior to the gathering of the Oil Conservation 
Board, the American Petroleum Institute investi- 
gated conditions in the oil industry and published a 
report, replete with statistics that are, of course, 
thoroughly reliable so far as existing facts are con- 
cerned. Our criticism of this work relates only to 
that part of it in which the Committee passes from 
facts to opinions. When the report enters the field 
of prediction, it seems to us that it is altogether too 
optimistic, and tends to lull the country and the 
government into an attitude of unjustifiable security 
as regards our future oil supply. 


Are Oil Supplies Inexhaustible? 

A study of the report shows that it arrives at 
three major conclusions. First, that our reserves 
of oil are practically inexhaustible; second, that 
though our production may fluctuate, there will be 
no danger of an oil famine; and, third, that there 
is a negligible amount of wasting of oil in the 
industry. 

In the matter of supply, the report deals, first, 
with those oil reserves whose amount cannot be esti- 
mated, and, second, with those whose amount can 
be subjected to estimate. As regards those reserves 
whose oil content cannot be estimated, we read that 
“the greatest of the national petroleum reserves con- 
sist of 1,100,000,000 acres of as yet unexplored and 
unproven land inlaid with sedimentary rocks that 
await the drill.” Under the heading “Reserves Sus- 
ceptible to Computation,” the report lists the present 
producing wells which it believes to be capable of 
producing, by flooding and pumping methods, 3,- 
210,449,000 barrels of oil; and from proven but 
undeveloped lands it estimates a recovery of 2,110,- 


478,000 barrels. The Institute, therefore, believes 
we may be certain of a future recovery of 5,321,- 
000,000 barrels of oil from the present producing 
wells, and from lands which we know to contain oil 
but which have not yet been opened up. 

In the chapter on oil in the June issue, we drew 
attention to the fact that only a limited percentage 
of the oil in the sands is recoverable by flowing 
and pumping, and that for every barrel of oil recov- 
ered, three barrels of oil are left in the sands. 
Further investigation shows that we were too con- 
servative. It is nearer the truth to say that for one 
barrel recovered, four remain in the ground. Basing 
its calculations, evidently, upon the 80 percent of 
oil remaining in the sands, the Institute Committee 
estimates that, after natural flowing and pumping 
have brought up all they can, there will remain in 
the area which is prodacing and proved, 26,000,- 
000,000 barrels of crude oil, “a considerable por- 
tion of which can be recovered by improved and 
known processes such as flooding with water, the 
introduction of air and gas pressure, and mining,” 
and that these methods will be resorted to when the 
selling price of crude oil justifies the expense of 
recovery. 

Then the report states that, when the price justi- 
fies, it will be possible to treat the vast sup,lies 
of oil shale, in which it is estimated there is a 
reserve of 108,000,000,000 barre]s. 

Should the time ever come when even the oil 
shales are exhausted, it will be possible to obtain 
from our huge coal deposits a total of 525,000,- 
000,000 barrels of liquid products yielding 92,000,- 
000,000 barrels of motor fuei, to say nothing of 
70,000,000,000 barrels from lignite. Thus, the In- 
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THE DISTRIBUTION OF CRUDE OIL AND ITS VARIOUS PRODUCTS 


The ou, 
stitute report arrives at a grand total of future 
supplies of petroleum of over 734,000,000,000 


barrels. 

A very respectable total, were it based upon well 
established facts. But it is not so based; for, in 
spite of the high character and undoubted ability 
of the men who have written the report, this esti- 
mate of future recoverable oil supplies, is, after all 
is said and done, largely a guess. 

The underlying trouble with the petroleum indus- 
try is that the law of supply and demand, which 
governs all other industries, is inoperative in this. 
But we must not imagine that any monopoly exists. 
Far from it. The trouble back to 1875, 
“when a Supreme Court Justice of the State of 
Pennsylvania, initiated that line of analogy, out of 
which was eventually phrased the dictum ‘oil and 
gas belong to him who reduces them to possession.’ ” 
Had the judge followed the prevailing law regarding 

that they were “property in place,” the 
disastrous methods of oil might 


dates 


minerals 
present recovery 
avoided. But since the oil as it exists 
in the is fluid, 
to provide some method of fair distribution of the 
oil as it was brought to the surface, the distribution 
beirig based mainly upon the respective acreage of 
the various owners of the surface properties. So 
true is this, that today it is becoming increasingly 
evident to the oil industry that, for the stabilization 
of the industry; for the placing of oil recovery upon 
a practical, scientific basis; for an equitable distri- 
bution of the oil based upon surface ownership; 
for the elimination of the present enormous waste, 
both of oil and capital; and, above all, for the main- 
tenance at all times of a generous reserve of oil, 
it is necessary that what has come to be known as 


have been 


ground it would have been necessary 





THE MANIFOLD HOUSE 





From this point, the distribution of the crude oil through trunk lines is controlled 


“unit operation” be established in the industry. 

In other words, cut-throat, grab-all-you-can com- 
petition must give way to mutually cooperative 
drilling. 

Under the present methods, as we showed in the 
previous chapter, the work of oil recovery is being 
done on the principle of “first come, first served.” 
As soon as a new well is brought in, there is an 
immediate rush to buy up the adjacent surface lands 
and drive down wells with all possible speed to 
tap the fruitful sands. More often than not, the 
free gas is allowed to go to waste; for it is the oil 
that the drillers are after. No effort is made to 
preserve the gas pressure, and consequently, only a 
fraction of the oil is recovered, leaving in the ground 
a vast amount that could have been brought to the 
surface if the wells had been properly spaced, as 
they would have been under a cooperative, unit 
system, and if care had been taken to maintain the 
gas pressure at the highest possible limit. 


Eighty Percent Left in the Ground 

Gas is the most important agent in the recovery 
of oil. From the first rush of the giant geyser to 
the last barrel that is brought up by pumping, it is 
gas pressure and gas pressure alone that is the great 
expelling agent. 

Let us look at this all-important question more 
closely. The oil, as we have seen, is distributed in 
the microscopically small interstices of the rock 
sands. It is under enormous pressure and the pres- 
sure is maintained because of the strata of gas- 
tight rock which lie above and below the sands. 
A proportion, in some cases a large proportion, 
of the gas is free, but the greater part is condensed 
in the oil. Under present methods, little or no care 








as it comes from the wells, is first stored and then pumped to the refinery where it is distilled. The resulting oils, et cetera, are then distributed to the consumers 


is taken to conserve the gas, and therefore the pres- 
sure, in the sands. As the gas escapes, the ability 
of the remaining gas to expel the oil falls rapidly. 
Furthermore, the gas condensed in the oil renders 
it less viscous—more fluid. Oil may be so rich in 
gas as to be as fluid as gasoline. In this condition, 
it can be forced freely out of the sands; but as the 
gas escapes, the.oil thickens and flows with increas- 
ing reluctance. It clings to the surface of the voids, 
and capillary restraining effects become more active. 
Hence it is that, under the present wild methods of 
operation, after the first great rush and escape of 
gas and oil, the yield dies away so rapidly that, 
when the last barrel of oil that it pays to lift has 
been pumped, 80 percent of the oil remains gummed 
up, as it were, in the sands. 

Cooperative unit operation, with wells so scien- 
tifically spaced as to secure a gradual withdrawal of 
the oil to meet the current demands of the industry, 
would prevent the present wild fluctuations in the 
supply (and the price) and the wells, so operated, 
would constitute a vast reserve of known or closely 
known quantity. 

But even with unit operation, it is doubtful 
whether the recovery by drilling and pumping could 
be much more than doubled. It is probable that 
50 percent of the oil would still remain below 
ground. Hence, a great deal of thought has been 
given to the problem of recovering the oil by some 
more effective method, and the latest, and in our 
opinion the most promising plan, is that known as 
the Ranney Process, so named after the well-known 
engineer who developed it. Realizing that gas pres- 
sure is the great expelling agent, Mr. Ranney’s sys- 
tem seeks to maintain this pressure unimpaired until 
all or practically all of the oil has been expelled. 
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THE PUMP ROOM 


The oil in the refinery is in constant motion, passing through this room several times 
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His method is made very clear in the accompanying 
illustration. 

Briefly stated, Mr. Ranney’s method is this: a 
shaft is driven down through the oil sandstone into 
the shale or other impervious rock below it. From 
the bottom of the shaft, a series of tunnels is driven 
through the underlying gas-tight shale. Holes are 
drilled at short intervals through the roof into the 
sandstone, and they are connected with an oil pipe- 
line within the tunnel. The gas pressure is main- 
tained by means of compressed air pipes which lead 
into the upper portion of the sandstone. As the 
lower parts of the sand are drained, the oil settles 
down from above under the influence of gravity and 
air pressure. The oil pipe-line leads to a separator, 
which has a gas out-let pipe at the top and a water 
tap at the bottom. The oil is led from the sep- 
arator to a vacuum pump, by which it is lifted to 
the surface. 

The main shaft of the system is driven in the 
center of a 40-acre tract, which is the unit of oper- 
ation. The tunnels with their mine wells are placed 
around the edge of each unit, and since these little 
oil drainage wells are spaced about ten feet apart, 
it follows that there are 528 wells through which 
the oil from 40 acres may be recovered. 


Most Promising Fields Already Exploited 

In view of the naval, military and industrial in- 
terests involved, it is positively appalling to realize 
that the oil industry is literally “living from hand 
to mouth.” We have been using up our oil as 
though the supply were a mighty and ever-flowing 
river instead of a cistern of great but absolutely 
limited capacity. Nobody on earth knows how 
much that cistern holds. All we do know is that, 
under the present methods, anyone is at liberty to 
bore into the cistern, insert his own spiggot and 
draw off just as much as he can get. We do know 
that the great army of well-drillers carries a banner 
whose motto reads, “Every man for himself and the 
devil take the hindmost.”” We do know that under 
this wild, free-for-all scramble, the rate at which 
the cistern is being emptied is increasing at an ever 


accelerating pace. 

Julian D. Sears of the United States Geological 
Survey, reminds us that it required forty-one years 
and four months to produce the first billion barrels 








LOADING THE TANK CARS 
In the background are the pressure stills and storage tanks. In the foreground is the load- 
ing rack. Note the jointed pipes used for filling the tank cars 
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CHOKING OFF A GUSHER 


These pipes and valves prevent escape of oil and gas 


of oil; that it took only eight years and one month 
to bring in another billion barrels, and that only 
one year and seven months were required for the 
seventh billion to be brought to the surface. In 
the presence of this rate of increase, anyone who 
tells the American people that the cistern has prac- 
tically no bottom, is doing the country great dis- 
service and is heading the oil industry for disaster. 

In looking to the future, let us keep our eyes upon 
well-ascertained facts. There are five states—Penn- 
sylvania, West Virginia, Ohio, Indiana and Illinois 
—whose oii-bearing areas gave as rich promise for 
the future as does the area we have left. Neverthe- 
less, although the rate of consumption was then but 
a fraction of the consumption today, these prolific 
fields were drained out in a comparatively few years. 
No one can offer a sound reason for believing that 
we shall get a greater proportionate yield from the 
oil-bearing territory which is left. 

In closing this chapter, mention should be made 
of the encouraging fact that nearly all of the large 
companies have come to realize that it is absolutely 
necessary to check indiscriminate and wasteful drill- 
ing. Recent developments in California prove this. 

Furthermore, we must remember that the areas 
which are known to be oil-bearing have been sub- 





103 


jected for years to a thoroughly scientific search 
by an army of trained oil geologists, upon whose 
findings and advice the wells of the great oil com- 
panies have been drilled. Hence, it is reasonable to 
believe that under such exploration, the most prom- 
ising fields have already been exploited and the 
richest pools drained away. 

The fact that the supply of oil has hitherto kept 
pace with the rapidly increasing demand, is due to 
the accidental finding of some enormously rich 
pools, such as those in California and the midwest. 
Over 300,000 wells are producing about 2,000,000 
barrels a day, but about 25 percent of these wells 
are dry holes and it is said on good authority that 
in the banner year—1923-over $91,000,000 was 
spent in drilling dry wells throughout the United 
States. In 1924, James McIntyre, writing in the 
Oil and Gas Journal, showed that in Kansas, Okla- 
homa, Texas, Arkansas and Louisiana, 4,779 test wells 
were drilled on untested leases, and of these, 2,382 
failed to bring up any oil. In these tests, 111 coun 
ties gave 100 percent failure, represented by 225 
wells, and in 29 other counties, 614 dry wells were 
driven, representing 73.7 percent failure. In 1924, 
Marland, writing in the National Petroleum News, 
stated that the American petroleum industry, since 
its beginning, has sold its oil for $4,900,000,000 less 
than it cost to drive the wells and lift the oil. 


Where Is the Industry Heading? 

The continuity of the oil industry is dependent 
upon the accident of bringing in a flood of oil from 
wells of enormous production. “In August, 1923,” 
says Mr. Sears, “half of the production of the 
United States, or 1,000,000 barrels a day, was com- 
ing from only 3,500 wells in eight oil! fields. The 
other million barrels were coming from 275,000 
wells scattered throughout the rest of the country.” 

Less than two percent of the wells were yielding 
50 percent of the oil. 

If that two percent had not fortuitously been 
brought in at the “psychological moment,” where 
would our industry have been? 


In our September issue we shall show how oil 
may be conserved by better drilling and refining, 
and how by using high-speed motors, 40 percent 
increase in automobile mileage may be secured. 





THE RANNEY MINING PROCESS 
The compressed air forces the oil from the sandstone whereupon it flows through pipes and 
is pumped to the surface. Notice the oil and water separator 
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Artist's CONCEPTION OF THE UNITED STATES AIRPLANE CARRIER “SARATOGA” IN ACTION 


Giant Floating Aircraft Bases 


“Saratoga” and “Lexington” Are Unique in the History of Naval Construction 





EARING completion at the yards of the 
New York Shipbuilding Corporation, 
Camden, New Jersey, and of the Fall 

River Shipbuilding Corporation at 
——— Quincy, Massachusetts, are two great 
warships to which that much-abused term “unique” 
ean be applied without fear of contradiction. Air- 
craft carriers have been built before—lots of them— 
but never has there been put afloat a carrier of the 
combined size and speed of either of these remark- 
able ships. 

To understand just why they are what they are, it 
wili be helpful to give a brief résumé of their his- 
tory, dating from the year 1916 when, under their 
original design, they were classed as battle cruisers 
of 35,300 tons. As such, they formed two of a 
squadron of six, which was part of the famous 1916 
naval program. Subsequently, and because of certain 
lessons learned from the British navy, these ships 
were provided with an exterior bulge as a precau- 
tion against torpedo attack, and other changes were 
made which raised their displacement to 43,500 tons. 

When the first designs were made public, they 
were subjected to severe criticism (in which the 
Scientific American took a rather prominent part), 
because of the fact that of the 24 boilers, 12 were 
located above the protective deck, and therefore, 
above the waterline, where they were liable to be 
wrecked by the first “straddle” of an enemy’s salvo. 
The Navy Department realized the force of this 
military objection and, in the subsequent redesigning 
of the ships, in which the bulge and other new fea- 
tures above referred to were incorporated, they took 
the opportunity to redesign the boiler plant, sub- 
stituting 18 boilers of larger capacity in place of 
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By J. Bernard Walker 


the previous 24, and placing all of these boilers in 
their proper position below the protective deck and 
therefore below the waterline. These battle cruisers 
greatly exceeded all existing or proposed ships of 
similar types in size, speed, and gun power. The 
main particulars were as follows. Length on deck, 
875 feet; extreme breadth, 106 feet; mean draft, 
31 feet; normal displacement, 43,500 tons and 
speed, 33.25 knots. They carried a powerful arma- 
ment of eight, sixteen-inch, 50-caliber guns in four 
turrets, and an anti-torpedo armament of sixteen 
6-inch, 53-caliber guns, in addition to four 3-inch 
anti-aircraft guns. 


An 800-Foot “Landing Field” 

Under the Washington treaty for the limitation 
of naval armament, the United States and Japan 
were allowed to select two capital ships, which were 
then under construction, for conversion to aircraft 
carriers. ‘The battle-cruisers Lexington and the 
Saratoga were selected by the United States Navy. 
These carriers were not to exceed 35,000 tons dis- 
placement. Accordingly, the plans were again re- 
drawn to convert these two ships, which were already 
partially constructed, into aircraft carriers. Our 
wash drawing shows the Saratoga as she will ap- 
pear when in service, and the accompanying photo- 
graphs, taken while she was yet under construction, 
give an excellent impression of the characteristics of 
these truly remarkable sister ships. As redesigned, 
they measure 850 feet long on the waterline and 
880 feet on deck. The extreme beam is 106 feet 
and the draft will be something under 30 feet. 

Of the revised battle cruiser design, it may be 
said that al) which remains is the hull and the mo- 


tive power—everything else has been completely 
changed to meet the requirements of aircraft service. 
Viewed from any angle, whether abeam, ahead or 
astern, the ship is not now recognizable as the trim, 
rakish-looking battle-cruiser, with its two elliptical 
smokestacks, its two lattice masts, its four big six- 
teen-inch gun turrets and its powerful secondary bat- 
tery amidships. In the first place, the whole of the 
original superstructure has been swept away. Gone 
are the 16-inch guns, the massive turrets, the heavy 
cranes, and other battle-cruiser accessories. Instead 
of the low, rakish craft as originally planned, we 
have a huge hull with a flying deck which every- 
where, throughout the full length of the ship, towers 
60 feet above the water, or nearly twice the height 
of the original design, whose loftiest deck had little 
over half as much freeboard. The two smokestacks 
have been replaced by a huge, elongated structure 
enclosing the uptakes, which is about 70 feet in 
length and extends about the same distance above 
the flying deck. To provide a clear deck for the 
airplanes when landing or flying off, this smoke- 
stack, together with the turrets, military mast, et 
cetera, has been moved over to the extreme star- 
board side of the ship with the result that the airmen 
have a “landing field” which has a clear width of 
between 85 and 90 feet throughout the greatest part 
of its length and extends unbroken by any obstruc- 
tion for 880 feet. The lines of the fore deck have 
been swelled out in order to give greater width at 
the bow, the extreme end of which has been cut 
squarely off. This effect is seen clearly in our bow 
view of the ship. Towards the stern, the deck is 
carried out beyond the hull, and in order to prevent 
a low-flying or disabled airplane from hitting the 
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after edge of the deck, it is carried down for the 
last 20 feet of its length at an angle. 

Ranging along the deck amidships, immediately 
below the flying deck, are a series of recesses within 
which are nested the ships’ boats. Above the boats, 
at each end of each recess, is a horizontal davit 
arm, electrically operated—these arms swinging out 
when a boat is to be launched or recovered. The 
officers are berthed aft below the flying deck, and 
at the extreme after end will be noticed the stair- 
way and landing by which the personnel can pass 
from one deck to the other. 

Although these ships have lost their great 16-inch 
guns and their numerous battery of 6-inch guns, 
they are still formidable fighting craft; for their 
main battery consists of eight 50-caliber, 8-inch 
guns carried in four armored turrets. Both guns 
and turrets, it is needless to say, are of the latest 
pattern, the guns being of high velocity and great 
range and power. The turrets, like the smokestack, 
are carried close to the starboard side of the ship. 


Will Carry 72 Planes 

These huge ships, each carrying 72 planes will, 
of course, be subject to fierce attack—the very first 
object of attack if possible—by the enemy. Their 
speed will protect,them against surface ships; but 
when the attack comes from the air, they will have 
to depend upon their own airplanes and upon their 
anti-aircraft battery. This battery is one of the 
finest features in the ships, for it is not only numer- 
ous but it consists of the latest type of long-caliber, 
high-velocity 5-inch guns, with a vertical range far 
exceeding the height at which any attacking planes 
will fly. Six of these guns are mounted forward, 
three on each beam, six are mounted aft, and all 
of them are so placed as to command an absolutely 
vertical limit of angular fire. The forward guns 
are mounted on sponsons which extend sufficiently 
far out from the hull to enable the guns to fire ver- 
tically without interference by the flying deck. The 
after guns are carried on the main deck, where the 
flying deck is cut away as explained earlier in the 
article. This anti-aircraft battery is furnished with 
the latest instruments for determining the height 
and the distance of an approaching airplane, and 
the mechanism is such that the elevation of the guns 
is automatically adjusted to keep continually trained 
on the airplane during its approach. Their rate of 
fire is very rapid and they will be able to direct 
such a storm of shell, that the enemy will be forced 
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THE SARATOGA FROM ASTERN 
The great height and the rugged construction of the ship are readily seen 
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pan: 
A BOW VIEW OF THE SARATOGA 
Note the wide deck cut off square to increase space 
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up to an altitude at which the chances of dropping 
a bomb upon the ship will be very remote. 

The importance of this defense can scarcely be 
over-estimated; for it can readily be understood that 
the detonation of one or two bombs on the flying 
deck would probably wreck it so completely as to 
render it an impossible surface for the flying on or 
the flying off of planes. This, to our thinking, is the 
most vulnerable feature in all airplane carriers and 
doubtless, in an attack, there will be many a heroic 
pilot who will be willing to take a chance, by diving 
down through the barrage in the hope of getting 
close enough to make sure of a hit. 

Between the smokestack and the forward pair of 
turrets are the bridge and the fighting mast. In 
these ships the lattice mast has been abandoned and 
the well-known British tripod mast substituted. At 
the top of this type is located a gun-control house, 
of a type generally similar to those with which the 
public is familiar on our battleships. On the after 
side of the smokestack is located a secondary gun- 
control house, which is smaller but similar in its 
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equipment to the main control position on the mast. , 
The navigating bridge, it should be explained, runs 
entirely around the tripod mast at about its mid- 
height. Above the tripod will extend the customary 
topmast with its yards for signaling purposes. 

Before closing this description, something should 
be said about another remarkable feature in these 
ships, and that is the motive power, which is of the 
turbo-electric type that has been so fully tested out, 
with satisfactory results as to maneuvering power, 
in our latest battleships. In brief, it consists of 
steam turbines direct-connected to electric generators. 
The current is led through a controlling station to 
eight large electric motors, which are mounted, in 
tandem, on the inboard ends of the four propeller 
shafts. When it is stated that the total designed 
shaft horsepower of the Saratoga is 180,000, it will 
be realized that all of the various units in this power 
plant are of exceptional size, exceeding anything of 
the kind previously mounted on a ship. The electric 
plant would be sufficient to supply the light and 
power requirements of the city of Boston. 


A Complete Aircraft Base 

Throughout all the many changes which have been 
made in these ships, the power plant has remained 
pretty much as it was originally designed, and 
since the ships are several thousand tons lighter, 
due to the removal of heavy guns, turrets and armor, 
it is reasonable to expect that, on their trials, they 
will develop a speed of 34 knots. If so, this will 
put them, as far as speed is concerned, in the class 
with our fastest destroyers—in still water. In dis- 
turbed water when the seas run high, they will easily 
draw away from attacking destroyers. , 

It may have been noticed that in this description, 
we have said nothing about the interior arrange- 
ments of the Saratoga. This is in accordance with 
the wishes of our Navy Department which, like those 
of all other naval powers, is keeping the internal 
arrangements of the aircraft carriers a carefully- 
guarded secret. Judging from our present aircraft 
carrier the Langley, it is safe to say that the interior 
will provide for the storage of airplanes; space for 
their assembly; and elevators to bring them up, in 
the assembled condition, to the flying deck. There 
will also be the necessary machine shops and repair 
facilities; large tanks for the storage both of the 
ship’s oil fuel and of the large quantities of gasoline 
for the supply of the airplanes. Over and above 
this, room must be found for berthing the crew. 





THE FLYING DECK 


This photograph, taken in the construction shed, shows the clear sweep of the deck 
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The Physics of Golf Balls 


Science Could Show the Sporting Goods Manufacturers How to Make Better, Faster and 


More Elastic Golf Balls, Tennis Balls and Baseballs —A Challenge 


By H. H. Sheldon, Ph.D. 


Chairman of the Department of Physics, Washington Square College, New York University 





waif recent years, a great deal has been 
written about golf. The stance, the 
relative values of steel and wooden 
shafts, and other fine points have been 
But the part of 
the game that deserves the most careful study is 
the ball itself. 

After all, any kind of hard, heavy object will do 
io hit the ball with, while the man with an incorrect 
stance does not necessarily make the shortest drive. 














discussed very fully. 


Given a poor ball, however, the results are sure to 


be poor. 


Measuring the Bounce 

Provided the ball is kept within the prescribed 
limits of size and weight, there are left but two 
variable factors to study, its elasticity and its sur- 
face markings. Of these, the elasticity is the simpler 
to test because, regardless of ail sorts of fancy tests 
that may be devised, the only one that gives real 
information as to how far the ball will go when 
struck with a given blow is the “bounce” test. If 
one drops a gelf ball from a given height, how 
far will it return? This test does not, however, 
measure “elasticity” in its scientific sense. Instead, 
it measures the “coefficient of restitution,” and this 
is the important consideration. 

It is possible to measure the elasticity of a ball 
by placing weights on it and noting its decrease 
in diameter (compression) per unit of weight added. 
This test flattens the ball a bit at the bottom where it 
touches: the table and at the top where it touches 
It also bulges it out at the center. 
(Figure |.) Obviously, the strain produced is not 
due to compression, shear, or stretch. Nevertheless, 
it is some combination of these. Therefore, elas- 
ticity of some sort may be measured in this manner. 
Through such experiments using weights up to 40 


the weight. 


Vociograpas by Brown Broa eapectally for the Scientific American 

STATIC VERSUS DYNAMIC MEASUREMENTS 
Ficurt 1: Measurements under static conditions appar- 
ently have no connection with action under dynamic 
conditions 








kilograms, the author has found, however, that there 
is no connection between this effect and the height 
of rebound after falling. That is, a poor ball may 
require either a greater or a lesser force to com- 
press it a given amount than will a good ball. A 
poor ball is also likely to acquire a permanent “set” 
more quickly by this test than will a good ball, but 
this is not necessarily so. 








Another Alibi 


Now that vacation time has arrived, 
Professor Sheldon has turned his atten- 
tion to the lowly golf ball. He places the 
blame for short drives and for slice and 
pull, largely on this diminutive sphere. 
This means that it is the manufacturer of 
the ball who is to blame for the short- 
comings of this product, for the ball itself 
could doubtless be improved by scientific 
experimentation. 

In the accompanying article Professor 
Sheldon explains how to measure the 
“coefficient of restitution” of the ball. 
On this coefficient depends the length of 
your drive on the links. 

Here is a new excuse for the poor 
golfer. The coefficients of the ball are 
wrong! 




















To those who are already familiar with “hard- 
ness” testing, it will be seen that the kind of test men- 
tioned above is not very different from such a “hard- 
ness” test as, for example, the Brinell test. In this, 
the force required to push a steel ball a given 
distance into a surface is measured. This suggests, 
incidentally, that other kinds of hardness tests might 
be used for testing golf balls. Tests that were made 
with the scleroscope were found, however, to be of 
no value. In testing hardness with this instrument, 
a small steel “bobbin” is allowed to fall on the 
object and then rebound. This rebound gives a 
measure of the hardness. Obviously, this ought to 
give the same result as allowing the ball to fall on 
steel and itself rebound, and this result would be ob- 
tained if the ball were of homogeneous material 
throughout. As this is not, however, the case with 
a golf ball, since the bobbin is small (weight about 
40 grains) only the surface material or covering 
of the ball is effective. The same method with a 
large weight would, of course, be effective, but it 
is obviously easier to test the ball by dropping it. 
Other testing devices such as the durometer and 
elastometer also measure properties of the surface 
layer only. 

This rebounding property of the ball is of such 
fundamental importance that the coefficient of resti- 
tution should be given by the manufacturer. Fewer 
claims should be made without giving the informa- 
tion obtained by the rebound test to back them up 
Without going into the mathematical analysis, the 
coefficient of restitution, thus obtained, is found to be 
equal to the square root of the height from which 
the ball is dropped, divided by the height to which 


_it rebounds. Stated as an equation, e = / h, /h,. 


In order to find this value accurately, the bal 


should be held in some sort of a release: for ex. 
ample, between two strip-brass springs or in a 
clamp, as shown in Figure 2, and allowed to drop 
on a hard, rigid object such as a block of iron, 
(Materials such as wood will dent slightly and spoil 
the result.) As the eye is easily deceived if the 
ball is not viewed strictly on the horizontal at the 
top of the rebound, it is necessary to use a ring 
and to look across its top so that both sides are 
seen at the same level. Its height should be ad- 
justed until the top of the ball just shows above on 
the rebound. Both of the heights must, however, 
be taken from the bottom of the ball. 


Why a Smooth Surface is Undesirable 


Balls measured in this manner showed a variation 
in the coefficient of restitution ranging from .76 to 
.87. It was also noticed that the poor balls fell 
off with increased height, which was certainly not 
true up to considerable heights with good bails. 
Of course, heights corresponding to the normal dis- 
tance of flight of driven golf balls were not employed 
in these tests, and it would therefore be interesting 
to make tests at places where facilities in the form 
of a high tower, building, or cliff might be available. 
In order to be of real value, a study of this sort 
should be made and correlated if possible with 
the various constants of the pure materials (meas- 
ured by such instruments as those mentioned above) 
which go to make up the ball. In this way, a 
better ball than any yet constructed might be 
evolved, much to the delight of the experienced and 
serious golfer. 

With regard to the markings on the surface of 
the ball, much information of interest and value 
may be obtained. When a ball spins, due to a slice 
or pull imparted in the driving stroke, the friction 
with the air brings about a difference in pressure 





THE COEFFICIENT OF RESTITUTION 
Ficure 2: This measurement under dynamic conditions 
requires no more equipment than is shown, together with 

the equation 
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EFFECT OF SPIN ON FLIGHT 
The solid arrows in the figures show the direction of spin and trans- 
lation of the ball when in flight. The dotted arrows indicate the kind of putt that will result 


Ficure 3, (a and b): 


on its two sides (with regard to the direction of 
flight) and this causes it to follow a curved path 
either to the right or to the left, depending upon 
the direction of its rotation. Looking down on top 
of the ball during its flight (Figure 3a) the effect 
of this spin is shown. Obviously, the greater the 
friction of the surface with the air, the greater will 
be the deviation from the true path for a given spin. 

It may be asked, “Why not use a smooth surface 
and thus largely avoid this spin which results in 
deviation?” The answer is that one form of spin, 
an underspin produced by hitting the ball slightly 
below its center, is highly desirable, for this pro- 
longs its flight. Figure 3b illustrates this spin when 
the ball is viewed from one side when in flight. It 
is necessary to strike only a very little below the 
center in order to give a considerable underspin. 
On an average drive about one-twentieth of an inch 
is enough. In addition to this useful underspin, 
in making difficult shots it is sometimes desirable 
purposely to use some slice or pull, thus obtaining 
the curved flight due largely to the effect of mark- 
ings on the ball. At the same time, the friction 
with the air caused by a roughened surface must 
not be so great as to impede the progress of the 
ball too greatly. 


Analyzing the Spin 

The proper surface markings should obviously 
be those that will give the maximum effect due to 
spin, with a minimum of air resistance. At first it 
might seem that these two things would be the same, 
for the spin effect is, itself, due to air friction. It 
should be observed, however, that the velocity of 
any mark on the ball due to rotation may be quite 
different from its velocity due to translation through 
space. Coupled with this is the fact that the air 
resistance is roughly proportional to the square of 
the velocity of the ball. This results in spreading 
farther apart these two effects above mentioned. Fur- 
ther, a large portion of the air resistance is prob- 
ably due to the impact of the air against the nose of 
the ball, whereas the other effect is due entirely to 
friction at the sides. 

Sir J. J. Thomson has measured the difference in 
pressure on the two sides of a spinning golf ball. 
He rotated such a ball rapidly on a spindle, direct- 
ing at it a blast of air, and found the pressure 
difference by means of a water manometer (Figure 
4). He showed that the pressure difference on the 
two sides (P, — P,,) = KV, V,, where K is a con- 


stant, V, is the velocity of air, and V, is the velocity 
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of spin. This constant K, will obviously depend 
on the markings of the ball and it might well be 
specified: for each type of ball sold. The amateur 
who is likely to slice badly could then give up any 
advantages of underspin which he is incapable of 
controlling and purchase a ball having a low con- 
stant K. 

It is by no means a simple matter to measure K 
without proper tools. It would require a device 
such as a tachometer to measure the velocity of 
spin, and a pitot tube to measure the air velocity 
past the ball. Comparative values are easy however, 
to obtain. This may be done by using the same 
driving motor revolving always at the same speed 
in connection with an air blast blown from a fan 
through something of the nature of an egg-crate. 
The latter precaution is taken in order to avoid air 
spin. The exhaust end of a vacuum cleaner might 
also be used, or any other type of blower that is 
handy. As only comparative values are necessary, 
tests of this sort answer very well and we might 
therefore use as the unit values of our comparative 
system the value of K found for a perfectly smooth 





EFFECT OF AIR FRICTION 
Ficure 5: The greater the air friction, the farther back 
the ball will be driven by the action of the air blast 


MEASURING PRESSURE DIFFERENCE 


Ficure 4: When the ball is rotating, the liquid in the manometer is higher on one side than 
on the other. The “egg crate” prevents the air from whirling and affecting the results 





ball. This would at once eliminate all troublesome 
velocity measures. 

It has been shown by P. G. Tait that the resis- 
tance of motion of golf balls through the air (“head- 
on resistance”) is proportional to the square of the 
velocity. It seems extremely unlikely that this resis 
tance would be affected to any great extent by the 
markings on the ball, although some small effect 
might possibly be observed. This relation between 
head-on resistance and velocity could be shown by 
supporting the ball by a long thread attached at 
either side and projecting a blast of air in such a 
direction as to cause it to swing back to a steady 
position, as shown in Figure 5. In such a case, the 
frictional force due to the air blast can be shown 
to be approximately F = Wx/l, where W is the 
weight of the ball, x is the horizontal displacement 
from the equilibrium position in quiet air and 1} is 
the shortest distance of the center of ball to the 
axis of support. For large deflexiens (more than 
5 degrees) this simple equation does not hold. So 
we must write F = Wx/l cos 9, where 9 is the 
angle between the vertical and the direction of the 
line from the ball to the axis of support. For those 
who do not understand trigonometry, let me say 
that cos @ in the figure is equal to h/1. 


Might Measure a Pugilist’s “Wallop” 

These experiments, then, supply the desirable 
facts about golf balls. It is obvious, moreover, 
that similar methods can as easily be applied to 
tennis balls, baseballs, billiard balls, and so en. 
If sportsmen would interest themselves in the deter- 
mination of such constants, it is obvious that the 
manufacture of such articles would soon be revo- 
lutionized. Standardization would be brought about 
to such an extent that home-run records and so on 
would increase from year to year. 

I have suggested very briefly a few of the possible 
methods of experimentation. Others and perhaps 
better ones will suggest themselves to other minds. 
Perhaps, also, other subjects will occur. For ex- 
ample, did Jim Jeffries have a harder “wallop” in 
his day than Dempsey, and if so, how much harder? 

Methods for measuring such things are easily 
available but they have not been used. 


In our September issue, Professor Sheldon will 
present another article on simple, practical 
physics experiments. His scientific explanations 
of everyday subjects in an understandable man- 
ner are always interesting to the layman. 
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The design of the hull is such that the boat draws very little water, particularly at high speed. 
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THE SPEED BOAT ON ITS LANDING CRADLE 
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Note the combination of aerial and water rudder that makes steering easy 


Air-driven Sea Sled Has Shallow Draft 


New Water Craft Will Travel 30 Miles Per Hour in Only Four Inches of Water 


“GLIDER” or “sea sled” which is an 
interesting adaptation of elements taken 
| alike from aeronautics and aquatics, 
has been developed in the form of the 
so-called “free bottom” craft which we 
To prove that the designation free bot- 






illustrate. 
tom is exact, one has but to study the side view 
which shows an entire absence of propeller, rudder, 
water inlet, scoop and other appendages usual to 


water craft. 

This novel boat is powered with a 90 horsepower 
Curtis motor and is steered by a combination of an 
air and water rudder which is supported in the blast 
of the eight-foot Airplane propeller. 





IN SHALLOW WATER 
Although the water is only knee deep, note the man at the 
left, this water sled travels along at high speed without 
trouble. lt is admirably adapted to shallow river travel 


No claims*are made of remarkable speed for her 
size and power although she is capable of 35 miles 
per hour. Comfortable speed in a useful boat, 
which can travel in a minimum draft of water with- 
out sacrificing the advantages to be found in her 
class, were the predominant ideas in her design. 

Twenty-six feet over all with a beam of seven 
feet, four inches, the draft when loaded and. at rest 
is nine inches. Under full speed, she actually lifts 
in the water till the draft is from three to four 
inches. Weeds and mud are not troublesome; in 
fact, in a pinch she can slide along on slippery mud. 
When placed on the handling truck, the blast of the 
airplane propeller will send her out of the water 
and up to the boathouse. 

For slow navigation, the water rudder is necessary. 
This is so hinged that it will rise and freely pass 
over any obstruction over which the keel passes. 
As the speed of the air propeller increases, it acts 
on the small vanes seen on the sides of the air 
rudder forcing them back by a system of levers, 
until the water rudder is clear. Like an airplane, 
the craft then steers entirely by the air rudder. On 
turns, even at maximum speed, she heels in and 
runs free with her cockpit dry even in a choppy 
seaway. At idling speeds she will turn in a circle 
twice her length. 

The engine is fully muffled and is mounted in 
airplane style giving free cargo space below. The 
propeller is protected by a steel guard and heavy 
screen which allows her to lay up to a dock or 
other boats, safely. The sail-like air rudder has a 
steadying effect in connection with the water rudder 
when running up to a landing, preventing the bow 
from falling off with the wind. 

The hull is of mahogany throughout, highly pol- 
ished on the decks and sides and painted with navy 
bronze on the bottom. The frames, stem and keel 


are of selected white oak. Both bottom and side 
planking are sealed with oak battens screwed in 
place. 

Two passengers are accommodated in the driver's 
seat and three on the wider seat, directly behind. 
The steering gear, instrument board, windshield, 
electric self-starting device, et cetera, are all of the 
automobile type. The instruments include a Delco 
ignition and lighting system, tachometer and water 
temperature indicator. The dials of the last two 
are carried under a glass panel. 

A 40-gallon gasoline tank is located amidships. 
It supplies fuel for approximately five hours, run- 
ning at 30 miles per hour. 





AT HIGH SPEED 
The water rudder has automatically been drawn up and 
the boat is being steered by the air rudder in the same 
way as an airplane. The steering resistance is thus lowered 
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The Great Earth-Moon Catastrophe 


ILL the much-debated Wegener hypoth- 
esis survive or must it be discarded? 
This intriguing new theory of an 
Austrian geologist explains the earth’s 
past geologic history more simply than 
any other. Difficulties that geologists have got 
around only by elaborate interpretations, and some 
which cannot otherwise be explained, vanish in the 
light of the hypothesis that the continents are not 
stationary but are slowly drifting. Yet, according 
to many scientists, there are fatal objections to it. 
The Wegener hypothesis of continental drift was 
summarized by the writer last January, in the Scien- 
tific American. It is completely explained in 
Wegener’s book, “The Origin of Continents and 
Oceans.” Briefly, Wegener believes that the several 
existing continents are the scattered parts of a 
former super-continent. Fifty-odd millions of years 
ago some stupendous world event broke this greater 
continent into several parts. These pieces of rock 
—the present continents—floating in the denser, 
heavier rock below, gradually drifted apart. Some 
of them are supposed to be moving yet. North 
America, for example, is believed to be slowly drift- 
ing westward. 


V4) 





An Event that Convulsed the Earth 


Wegener says the whole hypothesis of continental 
drift occurred to him, when he was studying a map 
of the world. This was ir. 1910. He was impressed 
with the congruity of both sides of the Atlantic 
coasts. It would be worth while, before reading 
further, to get a map of the world, or better still, 
a globe, and study it in this light. Pickering’s map, 
reproduced in the central illustration on this page, 
provides similar food for thought. The two 
Americas have a peculiarly curved coastline, yet, 
curiously enough, that of Europe and Africa fits it 
like a jig-saw puzzle. Wegener thought this was 
more than a coincidence. He still believes the two 
land areas were once one. 

When Professor Wegener first propounded his 
hypothesis, it was frequently characterized as “sim- 
ply another attractive theory.” This characterization 
may turn out to be correct. Today, however, and 
especially within the past year or two, the world’s 
geologists, geophysicists and other scientists are 
treating it more seriously, although few of them 
accept it yet. This is a good beginning. Discussion, 
argument, controversy—ihese beget familiarity. 




















All illustrations courtesy ‘‘Journal of Geology’’ 
WAS THE MOON BORN FROM THE PACIFIC? 


The oceanic crust areas match the moon in volume 


By Albert G. Ingalls 


Familiarity often leads to acceptance. P. T. Barnum, 
who understood the philosophy of getting publicity 
before the first publicity agent took his first job, 
said, “I don’t care what they say about me as long 
as they keep on talking about me.” As evidenced 
by the special journals of the scientific societies, 
the Wegener hypothesis has now reached the stage 
where scientists are talking about it. 

The most essential part of any theory that may 
be advanced to account for an event should be a 
statement of the cause of that event, yet Wegener 
is vague or silent concerning the original cause of 
the supposed break-up of the one-time super- 
continent. He simply assumes that it took place. 
It has remained for an astronomer, Professor Wil- 
liam H. Pickering, Director of the Observatory at 
Mandeville, Jamaica, B. W. I., and Professor Emer- 
itus of Astronomy at Harvard University, to supply 
a theory of the break-up. Singularly, Pickering 
supplied this theory three years before Wegener 
conceived his own hypothesis. 

During or before 1907, Pickering had been struck, 
as Wegener was afterwards, by the “jig-saw puzzle” 
congruity of the margins of the continents bordering 
the Atlantic Ocean. He drew a map to illustrate it 
and published that map, with an article presenting 
his theory of the break-up of the original land mass 
of the earth, in the Journal of Geology. The cause 
of the break-up, Pickering believed (and still be- 
lieves, according to replies to inquiries directed to 
him) was the birth of the moon from the earth, some 
1200 million years ago. In its astronomical aspects, 
this theory of the origin of the moon is accepted by 
most astronomers. 

“Assuming a hot, solid, ellipsoidal earth,” says 
Pickering, “with an interior more or less liquid, at 
least beneath the equator, revolving on its axis once 
in about four or five hours, we have a picture of 
our as yet moonless planet as conceived by the 
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HOW THE CONTINENTS SPLIT ASUNDER 
Pickering’s map shows how they fit one another 


comparatively near to our rapidly revolving earth, 
set up the necessary gravitational force which 
wrenched away three-quarters of the earth’s crust. 
For millions of years, this material surrounded the 
earth in the form of a ring like that of Saturn. 
Later, this ring coalesced to form the moon, 

When the catastrophe that gave birth to the moon 
took place, a scar of some sort would have been lef} 
on the earth, and Pickering sets out to see if he can 
find that scar. 

The outer crust of the earth is lighter, less dense, 
than the inner parts on which, according to the ac> 
cepted theory of isostasy, it floats. The density of 
the moon, which is known, corresponds closely ) 
that of the earth’s outer thirty-six miles. Was th 
moon once part of the earth’s outer crust? 1 

Professor Pickering’s map of the earth’s oceani¢ 
hemisphere, shown in the left-hand column, sup; 
plies a strong suggestion in that direction, “The 
volume of the moon is equivalent,” he says, “to 4 
solid whose surface is equal to that of all our ter 
restrial oceans, and whose depth is thirty-six miles.’ 
The inference is plain. When three-quarters of th 
earth’s outer layer was torn away from the earth, 
the remainder of the crust may have been brokeit 
in two. Having been summarily split by this stupen- 
dous event, the continents, floating in the denser, 
heavier rock below them, then drifted apart like 
ice flows. 


We Barely Missed Being Fish 

To the moon, Professor Pickering points out, we 
humans owe our very existence. Have you ever seen 
the moon through a telescope? To the naked eye, 
it is a dull, flat, uninteresting disk, but when magni- 
fied by a small telescope, it is an exquisite bubble 
of silver, silently and lightly floating in space—a 
former fragment of the earth’s body which will, 
according to astronomical theory, return to us mil- 
lions of years hence. 

“If it is true,” writes Prof. Pickering, “that we 
owe our coniinents to the moon, then the human 
race owes far more to that body than we have ever 
before placed to its credit. If the meon had not been 
formed, or if it had carried away the whole of the 
terrestrial crust, our earth would have been com- 
pletely enveloped by its oceans, as is presumably 
the case with Venus at present, and our race could 
hardly have advanced much beyond the intelligence 
of the present deep-sea fish.” 
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THE LAND AND WATER HEMISPHERES 
When the moon departed the remaining crust broke up 
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Radio and the ‘‘Black’’ Sun 


Invisible Waves Penetrate the Arctic Glow to Tell of Explorers’ Historic Triumphs 





HEN the Eskimos become snow-blind 
from the reflection of the midnight sun 
on the ice, Old Sol looks black instead 
of like a pale glowing disk and the 
natives of the north call it the “black 

light.” The radio men who accompanied the aviator- 

explorers into the polar regions discovered that the 

“black” sun absorbs energy from the Hertzian waves 

just as the light of ordinary sunrise, mid-day and 

sunset reduces the range of etherial communication. 

Therefore, they relied to a great extent upon the 

short wavelengths, projected high into the upper 

atmosphere to cut through the gloaming of the 
north with historic messages destined for civilization. 














New York to Pole in 32 Days 

It was on March 1, 1909, that Admiral Robert 
E. Peary and a party of seven other men from the 
United States, together with seventeen Eskimos, 133 
dogs and 19 sledges started from Cape Columbia 
on a hike across the ice sheets and glacier fringes 
which formed a 423 mile barrier to the prize of 
three centuries and Peary’s dream and goal of twenty 
years—the north pole. Thirty-seven days later, on 
April 6, 1909, Peary and Matt Henson, a colored 
follower, stood on the top of the earth. One hun- 
dred and fifty-three days elapsed before Peary 
reached the northernmost telegraph station at In- 
dian Harbor, Labrador, from where he announced, 
“T have the pole.” 

In sharp contrast with this, seventeen years later, 
Commander Richard E. Byrd of the United States 
Navy and his American pilot Floyd G. Bennett, 
hopped off from Kings Bay, Spitzbergen, in a Fokker 
three-engine plane, the Josephine Ford, on May 9, 
1926, at 12:50 A.M., Greenwich time. At 4:20 P.M. 
of the same day they returned to their base, having 
circled the pole and made the dash back in 15 hours 


By Orrin E. Dunlap, Jr. 


and 51 minutes. 
miles. 

Dispatches were soon vibrating the ether between 
the transmitter at Spitzbergen and the receiver at 
Loeddington, Norway, connected by land wires with 
the powerful transatlantic station LCM, Stavanger, 
Norway, whence the news was broadcast to America. 
Little time elapsed before radiophone stations 
throughout the country were interrupting their pro- 
grams of Sunday evening entertainment to announce: 
“Byrd flew across the north pole and returned to 
Spitzbergen. The trip was successful.” 

Byrd’s expedition, said to have been one of the 
best equipped that ever set out to conquer the arctic, 


departed from New York City aboard the S. S. 


The round trip measured 1,360 




















THE HOP FROM KINGS BAY 


Commander Byrd and Pilot Bennett leaving for the north 
pole in their three-engine Fokker plane 


Chantier, April 7, 1926. Thirty-two days later the 
plane flew over the polar scenery and verified 
Peary’s observations, that an expanse of broken ice 
stretching as far as the eye could reach in every 
direction surrounded the top of the world, and that 
no life, not even a bird, polar bear or seal was seen. 
It was merely a matter of minutes for radio report- 
ing to spread this news around the world. 

In contrast to this, Peary’s trip from the time he 
set sail from New York City aboard the polar ship 
Roosevelt, on July 6, 1908 took 429 days. He car- 
ried no wireless equipment and was out of touch 
with civilization during his sojourn in the ice fields. 


Short Waves Overcome Absorption Effect 


Byrd’s plane carried a radio transmitter designed 
by Malcolm P. Hanson of the United States Naval 
Research Laboratory, consisting of a single 50-watt, 
crystal-controlled transmitter developing about 30 
watts in the aerial. It was tuned to operate on the 
4A and 6l-meter wavelengths. The airplane re- 
ceiver ‘was a short-wave, three-tube circuit built to 
pick up the signals from the base ship” Chantier. 
The flyers did not attempt to use the radio during 
their dash to the pole because they were too busy 
using their bubble sextant, sun compass and three 
magnetic compasses as well as navigating the plane. 

While the Fokker was in the air, the operators 
on board the Chantier maintained a constant watch 
tuned-in on the 44-meter wave so that they would 
be ready to intercept messages in case the plane was 
forced to land. At other times, the operators lis- 
tened, during American night hours, for signals 
from amateur stations. According to Malcolm P. 
Hanson, who crossed the Atlantic on the Chantier 
to install and test the equipment, it was found that 
the 20-meter waves were most efficient as a means 
of overcoming the absorbing effect of the light rays. 
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MAIN STREET, KINGS BAY 
The village from which both Byrd and Amundsen started for the north pole 


He reported that the 40-meter waves were re- 
ceived with good intensity but that they were erratic 
and less dependable than the 20-meter signals. On 
one occasion the operators of the Chantier talked 
with an amateur in New Zealand and with another 
in Brazil. The Brazilian impulses were so loud that 
the operators thought the station was in France, the 
shores of which were only a few hundred miles dis- 
tant. The 32.79-meter waves of station 2XAF, 
Schenectady, New York, were heard with good in- 
tensity. They faded only slightly when the Chantier 
was 400 miles west of Scotland and at Kings Bay. 


“Norge” Sends First Message from Pole 

Mr. Hanson explained that the well modulated 
500-cycle note of NKF, the Naval Research Labora- 
tory at Anacostia, District of Columbia, was best 
as it could be received by a non- 
oscillating, regenerative circuit. The amateur 
transmitters which were heard best, had as a rule, 
a raw 60-cycle note, which broadened the tuning 
to such a degree that the rolling of the ship did not 
affect audibility. He said tnct the amateurs in the 
New England states were surprisingly predominant. 

Two days after Byrd’s visit to the pole, the 
Amundsen-Ellsworth-Nobile expedition cast off from 
Kings Bay in the Italian built dirigible Norge bound 
for Alaska via the north pole. Soon after the big 
ship was floating over the ice fields, Captain Birger 
Gottwaldt, wireless expert of the expedition, dropped 
the 300-foot aerial wire through an insulator in the 
deck of the cabin, with a sinker on the end to keep 
the wire taut. Immediately radio began to furnish 


read as long 
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a running story of the flight and shortly after 1 
A.M., Greenwich time, on May 12, 1926, the first 
message ever received from the north pole reached 
the operators at Spitzbergen. It read, “We reached 
the north pole at 1 A.M. today and lowered flags 
for Amundsen, Ellsworth and Nobile.” 

The next message was radiated at 3:30 A.M., when 
the 200-watt transmitter flashed: “Lowering three 
flags, Norwegian, American and Italian, when the 
Norge was over the north pole, was the greatest of 
all events of this flight. Riiser-Larsen’s observa- 
tions showed that we were over the pole. The Norge 
descended and speed was reduced, when the flags 
were lowered over the wastes whose edges gleamed 
like gold in the pale sunlight, breaking through the 
fog which surrounded us. Roald Amundsen first 
lowered the Norwegian flag. Then Ellsworth, the 
Stars and Stripes; finally Nobile, the Italian flag.” 

The Norge then proceeded to fly over the “Un- 
known Continent,” between Alaska and the pole 
which man had never explored. After a 3,291 mile 




























OFF FOR THE POLE 


The vertical radio aerial is suspended from the bow of the polar airship 


cruise of seventy-one hours the dirigible came to 
earth on May 13 at 8 P.M., Alaska time, at Teller, 
Alaska, ninety-one miles west of Nome. 

After the Norge passed the pole, great difficulty 
was encountered in operating the radio apparatus 
because ice coated the aerial wire and the windmill 
driver of the generator, which supplied the elec- 
trical energy to operate the transmitter and charge 
the storage batteries. Efforts were made to establish 
communication with Alaskan stations but with no 
success. Then when the airship sailed over Alaska 
the heavily iced aerial bumped along the ground 
when the craft descended to a low height to ascertain 
her position. Ten hours before landing at Teller, 
Gottwaldt picked up two different Alaskan stations 
and took bearings on them by means of the direction 
finder. These proved to be of great assistance. 


Amundsen Lands Safely at Teller 

The direction finder consisted of two double loops 
placed at right angles to each other outside the en- 
velope of the airship, each loop being at an angle 
of forty-five degrees to the keel of the craft. They 
were connected to a Marconi direction finder and 
to a radio goniometer and search coil, which were in 
turn connected to the tuning circuit designed to cover 
a wide band of wavelengths. 

After landing at Teller, Gottwaldt fixed up the 
old spark station which he found there and twenty- 
four hours afterward had established communica- 
tion with Nome. Within a few hours the anxious 
world was reading the news that the Norge and its 
intrepid crew of birdmen had landed safely. 
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THE RADIO OPERATOR AND EQUIPMENT OF THE NORGE 
Lert: The receiving set with its three sets of coils covering 300 to 25,000 meters.: Insert: Captain Birger Gottwaldt, radio operator. Ricut: 


The simplified radio transmitter 
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WHERE THE ENTIRE RROCESS IS CONTROLLED 





Each step must be analyzed constantly in the chemical laboratory lest the strands vary in thickness, grow harsh or weak or turn out to be something that is not rayon at all and that is 
The chemist is, then, the guiding light of the entire industry and is responsible for the finished product 


entirely unsatisfactory for commercial use. 


The Latest Member of Our Textile Family 


Rayon, Although Commercially Unknown Thirty-five Years Ago, 
Has Come Into General Use Today 


we HE chemist is fast becoming master in 
his own house. Everywhere about us 
are manifestations of the part he has 


played in making this world a safer, 





saner, and better place in which to live. 
Yet how many pause to consider that the chemist is 
a very real and dominating facter in contributing to 
and comforts? Let 


our modern-day conveniences 


us take, for 


chemist—the 


example, but one achievement of the 
manufacture of silk, 
in which he has triumphed over Nature. 


artificial now 
called rayon. 

Although the imitation of silk was suggested by a 
French scientist as early as the middle of the Eigh- 
teenth Century, it was not actually accomplished 
until! 1884 when Hilaire de Chardonnet patented a 


process fer the manufacture of artificial silk. And 

it was not until 1891 that artificial silk was pro- 

duced on a commercial scale. The industry lan- 

guished for awhile, but not so the chemist. e was 
hed f hile, but not the cl . FF 


ever on the alert, always hunting and searching for 
some way, either chemical or mechanical, to improve 
his product, and now, after thirty-five years of pains- 
taking research, his efforts have been crowned with 
suceess and the world’s output of rayon is greater 
than that of natural silk. 


Machine-Made Cocoons 
For a long time this man-made silk suffered by 
veing known under the misnomer, artificial silk, thus 
following in the footsteps of cotton which was first 
But 


within the last few years the French name, rayon, 


introduced to the world as a species of wool. 


signifying ray-——something light and bright—was 
happily applied to this invention of the chemist, and 
has now been generally accepted. 

Rayon has found a place of its own in the indus- 
trial because of its 


world, not resemblance to 


By N. A. Parkinson 


nature’s product, but because of its own peculiar 
characteristics which possible many 
applications of it in the textile industry. What is 
this substance and how is it made? It is the effort 
ot the chemist to produce the same kind of silk fiber 
as that made by the silkworm and it is accomplished 


have made 


by using as its foundation part of the same substance 
that the silkworm eats, that is, cellulose extracted 


from a vegetable source. The manufacture of rayon 
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SPOOL SPINNING 
The viscose is jorced through a plate pierced with fourteen 
or more minute holes and immersed in an acid bath that 
hardens it immediately. The thread is then wound on a 
spool and is soon ready for use in the loom 


requires chemical and engineering skill of a high 
degree. A delicate and extremely accurate control 
of all the processes through which it must pass is 
absolutely essential. 

There are four different commercial processes for 
the manufacture of rayon, all using as a basis chem- 
ically purified’ cellulose, whether obtained from 
wood or cotton, but more than three-fourths of the 
world’s output is made by the viscose process. 

The manufacture of rayon may be likened to the 
Just as the silkworm 
ejects from its mouth a viscous substance which 


silkworm spinning its cocoon. 


hardens immediately upon contact with the air, so 
likewise do mechanical spinners, after subjecting the 
cellulose to various chemical treatments, finally send 
forth very fine streams of viscose, which harden into 
silk threads of any desired length, thus differing from 
those of the silkwerm whose threads average five 
hundred yards in length. 


Rayon Fibers More Uniform Than Silk 

The fiber of the silkworm is never uniform, while 
that made by man is of equal diameter and strength 
throughout its structure. This is because the silk- 
worm does not move with the mechanical precision 
and regularity of man-made spinners, nor does it 
eject the viscose substance from its mouth in the con- 
stant stream, with the unvarying force and at the 
unchanging rate of speed that is possible when 
mechanical regulators are employed. 

When the solution goes from the chemical plant 
to be spun into fiber and thrown and reeled into its 
various forms, its chemical characteristics determine 
its strength, quality and appearance. If there has 
been the slightest deviation from prescribed pro- 
cedure in any of the operations through which it has 
passed, the solution may be rendered impotent for 
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THE RAW MATERIAL ARRIVES 


Spruce wood or cotton has been treated to remove the gums 
and resins and arrives in the form of sheets 


later manufacture into fiber, yarn, finished textile, 
and so forth. The finished product is soft and 
flexible, and is noted for its fine luster, uniformity 
and adaptability to dyeing processes. 

The first step in the manufacture of rayon is that 
of cooking the raw stock, spruce wood or cotton, by 
the aid of live steam, in a large boiler or digester. 
With the assistance of chemicals, this cooking re- 
moves resin, gums and other foreign matter from 
the natural cellulose. After leaving the digester, the 
mass is bleached to bring it to a proper degree of 
whiteness. 

At this stage, the cellulose consists of tiny fibers 
which are now run through a series of rollers to 
squeeze out the water. These rollers compress the 
fibers into sheets, each of which is about the thick- 
ness and consistency of blotting paper. The general 
procedure in preparing the cellulose sheets is similar 
to that used in pulp and paper making. 


From Cellulose to Rayon 

The large sheets are now cut to twelve-inch 
squares and are soaked in a solution of caustic soda 
for about twenty-two hours. Hydraulic presses then 
force out the excess liquid. The sheets are cut into 
small particles by revolving knives and kept in espe- 
cially constructed containers at an even temperature 
for about forty-eight hours. This is called the mer- 
cerizing process. 

The product, now called alkali-cellulose, is placed 
in a revolving churn together with a certain pre- 
determined amount of carbon bisulphite. The mix- 





PREPARING TO MERCERIZE 
The large sheets are cut into twelve-inch squares and soaked 
in a caustic soda solution for 22 hours 
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ture is revolved slowly for two to three hours, form- 
ing cellulose xanthate. This is a plastic substance, 
light orange in color, and it can be dissolved readily 
in water. 

The cellulose xanthate, with a weak solution of 
caustic soda, is placed in a machine with rapidly 
revolving blades which beat it thoroughly and mix 
it into a uniform mass. This mixing operation is 
the final process in converting the cellulose to the 
liquid called viscose. Viscose, derived from the 
word “viscous,” resembles molasses in color and 
consistency. 

Before the viscose can be spun into threads, it 
must be aged by standing in large vats or tanks at 
an even temperature. Before leaving the aging 
cellars for the spinning room, it must be filtered 
carefully to remove all dirt or foreign matter which 
may have accumulated. 

Now comes the spinning of the viscose into 
threads, the first real evidence that fabric is to be 
produced, The secret of forming the filaments of 
thread is that the viscose solution is a strong alkali 
that hardens upon coming in contact with acid. 

Simply stated, the mechanical part of the opera- 
tion consists of forcing the viscose through a plate 
containing fourteen or more holes which is immersed 
in an acid bath. Upon leaving the plate, the streams 
of viscose immediately harden into long thin strands 
before they have time to run together again. The 


holes in the plate, through which the liquid is passed, 
are from two to five one-thousandths of an inch in 








THE MECHANICAL SILKWORMS ~ 


These are the machines in which the viscose is formed into 
filaments that are then twisted into thread form 


diameter, invisible to the naked eye unless held 
before a strong light. 

A revolving spool gathers the filaments together 
and winds them into thread. There are two methods 
of doing this—spool winding and box spinning. In 
the first method, the filaments are grouped together 
to make up a thread which is immediately wound 
on a spool, rotated at a regulated number of revolv 
tions per minute. The thread is wound in parallel 
filaments in a semi-gelatinous state, requiring further 
hardening by chemical treatment, followed by a thor- 
ough washing after which it is finally dried. The 
filaments, although delicate, form a substantial 
thread when grouped and slightly twisted together. 
The twisting operation consists of unwinding the 
filaments from the first spool and by the aid of a 
rapidly revolving spindle, putting in the desired 
twist while winding on another spool. It is then 
reeled from the second spool into the form of skeins. 

In the box spinning method, the separate twisting 
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operation is eliminated. Upon leaving the perfo- 
rated plate, the filament passes over a revolving 
wheel and drops through a glass funnel inio a re- 
volving box. A twist is put into the strands between 
the pulley and the lower end of the funnel. The 
box is revolving and the centrifugal force throws 
the thread to the sides of the box and causes it to 
form a coil in the shape of a short, hollow cylinder 
about an inch across, the outside diameter corre- 
sponding to the inside measurements of the box. 
This package of thread is then to be wound into 





REELING INTO SKEINS 


The standard rayon skein is 44 inches in circumference. 
Washing and drying is done when rayon is in skein form 


skeins, the standard rayon skein being 44 inches in 
circumference. 

After a final washing and drying, the cellulose is 
back in the original pure, dry state in which it 
entered the first or mercerizing step of conversion, 
only instead of being in the shape of a sheet, it is 
in the form of a brilliant, lustrous thread, called 
rayon. 

Rayon is, then, a vegetable fiber, analogous in 
composition to cellulose, whereas the fiber of the 
silkworm is of animal origin and contains nitrogen. 
Its strength, when dry, however, is only about half 
that of natural silk of the same size. When wet, it 
loses a large part of its strength, and it is because of 
this that care should be exercised when laundering 
rayon fabrics. Water of any degree of temperature 
may be used without fear that the garments will 
turn yellow. Soaps or compounds appropriate for 
silks or woolens are suitable, and starch may be 
used, as with cotton goods. 


Has a Marked Affinity for Dyes 

Rayon always retains its luster, and if it is care- 
fully handled while wet it will regain its original 
strength when dry. Its filaments are continuous and 
smooth. Hence, there are no fibers to rough up as 
on worsted, linen, and cotton materials. 

At one time it was feared that the rapid growth 
of this young industry might result in an oversatur 
ated market. Apparently there is nothing to fear in 
this regard. Its steadfastness of color, its luster, and 
its affinity for dyes have multiplied its uses and use- 
fulness. It has worked wonders in the knitting busi 
ness. By merely combining a few strands of rayon 
with wool, a beautiful luster was imparted to the 
material. Almost overnight the demand was greater 
than the supply. 

The union of rayon with other textiles has sup- 
plied some of our most attractive fabrics. Take, for 
example, the cross-dyed silk patterns, where the 
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SORTING AND GRADING 
The material is graded according to detected defects 


vegetable fiber of rayon takes one dye while the 
animal fiber of silk takes another, producing an 
attractive fabric. This is also true of wool, the rayon 
usually manifesting itself.in stripes or plaids. Cotton 
and rayon take the same dyes, cotton forming the 
base and rayon furnishing the lystrous surface. 
The hosiery industry uses the greatest percentage 
of rayon at the present time, with the cotton industry 
as a close second. It is also used extensively in 
underwear, laces, linings, sport goods, umbrellas, 
raincoats, shoe coverings, ribbons, gloves, millinery 
Its 
use in underwear is finding wider application since 
it absorbs moisture 


braids, trimmings, and in many other fabrics. 


it has been demonstrated that 
from the body and at the same time permits the 
evaporation of the excess moisture. Formerly the 
impression was quite prevalent that rayon was in- 
flammable, but this has been disproved. 

Rayon has revolutionized the world’s textile mar- 
ket. The industry is now well established in France, 
the place of its birth, where it was practically boy- 
cotted by other branches of the textile industry until 
1923. The knitting industry then increased its con- 
sumption until domestic production in 1924 was 
three-fifths greater than that of 1923 and imports of 
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rayon yarn were considerably more than doubled. 
There are now more than fifty plants producing 
rayon in France, and yet consumption has increased 
to such an extent that although in 1925 France 
ranked fifth in world production, with an output of 
nearly fourteen and one-half million pounds, it was 
inadequate to meet domestic requirements. ‘ 

Textile manufacturers have not only bowed to the 
inevitable and accepted rayon, but are manifesting 
great enthusiasm in combining it with other fibers. 
It is one of the important textile industries in Eng- 
land. Recently the biggest English producer started 
a branch in Canada, where the abundance of wood 
seems to indicate that we may look for large-scale 
production. In Germany, the old munition works 
have formed the nucleus of the industry, which is 
now reported to be in a better condition than her 
other textfle industries. 


China and Japan Using Rayon 

The output of Belgium has been absorbed at home, 
and Switzerland is gradually finding more extensive 
use for rayon. The development of the artificial 
silk industry in Italy has been phenomenal. The 
Italian product is not of the highest quality, but 
much of this is overlooked because of its market 
selling price. The claim has been advanced that 
Italy is seeking world conquest of the rayon market. 
Statistics show that in 1925 she occupied second 
place in world production. The South American 
countries, while not producers, are large consumers 
of rayon. Even the Far East is following the ex- 
ample of the rest of the world and is turning to 
artificial silk. 

China, the home of the natural silk industry, 
affords a growing market for rayon, as does India, 
and rayon is making rapid progress in its invasion 


















PREPARING THE FINISHED RAYON THREAD FOR WEAVING 
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THE SPOOLING DEPARTMENT 


Here the rayon is wound from the skein reels to spools 


of Japan. America, because of the superior quality 
of the product her chemists produce, is able to com- 
pete with cheaper foreign labor, and leads the world 
in consumption as well as in production. In 1925 
about one-third of the rayon produced in the world 
came from the United States, or nearly 55 million 
pounds, 

In the end, probably the whole question narrows 
down to price. Its low price, as compared with that 
of natural silk, has given it an unquestioned place 
in world markets. Unlike most other textiles, its 
price has been stable both during and since the 
World War. It is made from cellulose, which is 
the chief constituent of all plant life, so no matter 
what ills may befall its sister industries, rayon will 
always have an inexhaustible source of raw material 
upon which to draw. Its price should always be as 
nearly stable as it is possible to make any price, 
and not subject to market fluctuations and the like. 

When rayon is mixed with other fibers, its pres- 
ence should be made known to the purchaser. It is 
not a competitor of silk, linen, wool or cotton. In- 
stead, it is being adopted by these other textile in- 
dustries as an integral part of their products and is 
establishing a firm place for itself. 








Lert: The rayon threads are transferred from the spools to the weft form for the weaving loom. Ricut: Other spools of thread are rewound on the creels or drums which are to furnish 


the warp. 


Insert: From the creel, the warp thread is drawn on the loom beam which then is placed on the loom and the weaving started 
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Scientific Accuracy a Commercial Necessity 


The Contour-Measuring Projector Aids Inspection of the Finished Product 





HE demand for greater and greater ac- 
curacy in manufacturing has brought 
into existence within recent years many 
machines of remarkable precision for 














quantity production of interchangeable 
mechanical parts, to meet the demand for closer and 
closer tolerances and more exacting material require- 
ments. 

Precise parts, made to a close limit of accuracy, 
assure proper functioning, maximum strength and 
wear—-in short, highest value and lowest ultimate 
cost—of the completed products. 

[he adoption of accurate machines in modern 
manufacturing processes is one of the most signih- 
cant developments of modern industry. The invest- 
ment in machines for the production of standardized 
mechanical parts, and in facilities for rigorous in- 
spections, proves the importance of making the vari- 
ous mechanical parts to very close limits of accuracy 
throughout the manufacturing processes. 

The successful use of machines for quantity pro- 
duction of interchangeable parts depends upon corre- 
spondingly accurate tools for making these parts, 
and upon efficient means of measuring and inspecting 
both the tools themselves and the finished work. 

The contour-measuring projector throws a highly 





IN A CAN FACTORY 
Extremely accurate inspection of the sealing rolls is neces- 
sary. Here we see the projector in use 





magnified image of the profile of the part under 
investigation by optical projection on a chart or 
screen. 

An error of only a thousandth of an inch appears 
a quarter of an inch in size under 4 magnification 
of 250 diameters; and an error of one ten-thousandth 
is readily discernible. 

The scope of the work to which this instrument is 
adapted is very wide. New uses are being found 
almost daily and it has proved its value in such 
work as tool cutting, gear making, screw-thread cut- 
ting, and in making automobiles, electrical goods, 
phonographs, sewing machines—in fact, in the mak- 
ing of a long line of manufactured articles, from 
clocks and watches to engines and pipe fittings. 


What the Apparatus Is 

The projector is both a microscope and a projec- 
tion apparatus of the highest quality, combined in 
a sturdy, efficient device for machine shop and fac- 
tory. It is accurate enough for the most exacting 
laboratory tests, and yet simple enough to be used 
by any competent workman without special training. 

Briefly described, it consists of a highly perfected 
optical system and suitable mechanical parts to pro- 
tect and support the optical system, to hold the work 
in proper position, and to provide all necessary 
adjustments, and means for making accurate meas- 
urements. 

The lamp-house, condensers, compound micro- 
scope, and right-angle prism are all in fixed relation 
to each other, so that at all times the entire optical 
system is centered about one single axis, and the 
screen receiving the image is always perpendicular 
to this axis. 

When used as a thread projector, the entire optical 
system is turned to an angle equal to the mean helix 
This method of screw-thread 
projection has a number of very marked advantages 


angle of the screw. 


over the other possible method of projecting the 
image of a screw-thread, with the axis of the screw 
perpendicular to the axis of the optical system. 
The centered optical system as used gives images 
which are the best of which lenses are capable, 
whereas in an uncentered system, which would be 
necessary if the axis of the screw were at right angles 
to the light beam, the image would be formed by 


oblique pencils of light passing diagonally through 
the objective. This would result in a decidedly 
inferior image. When this optical system is turned 
through the mean helix angle, the outline of the 
image differs in shape from the contour of the thread 
by a very small, but definite, known amount, for 
which the correction can be easily applied. With 
the centered optical system, there is no loss of time 
in looking for the angle of best illumination as is 
necessary with the uncentered system. 

The work holder consists of two strong supports 
with adjustable “V” blocks and accurate centers with 
Work placed between these 
V” blocks can be moved in three 


bushings and clamps. 
centers, or on the “ 
directions by means of the compound slide, up arid 
down, and sideways, to bring it accurately inte the 
path of the light, and backward and forward to 
focus the image of the work on the table or screen 

The centers will accommodate a wide range of 
work, such as screws, hobs, cutters and gages. If 
the work is too large and heavy to be held between 
the, centers, these may be removed, and the work 
may be placed directly on the “V” biocks 

The demand for scientific accuracy is coincident 
with any considerations of cost reduction and there 
fore vital to every manufacturer. 





INSPECTING A GOVERNOR SHAFT 


An error of 1/1,000 of an inch appears to be % of an inch 
under a magnification of 250 diameters 
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Ancient Salt Mines of the Indians 


In Nevada a Cave with Peculiar Markings Made by Man Has Turned Out to Be a 
Salt Mine of the Indians of Two Thousand Years Ago 


By M. R. Harrington 


Archeologist in charge of the Nevada Expedition of the Museum of the American Indian, Heye Foundation 





HAT mines were operating in Nevada 
many centuries before the days of 
Aurora and Pioche—of Virginia City, 
Tonopah and Goldfield, is one of the 
interesting discoveries made by arche- 

ologists now delving in the ruins of Pueblo Grande 
de Nevada, popularly known as the “Lost City,” in 
the southern part of that state. “Many centuries” is 
putting it mildly, for the finds show that mining was 
in progress about the beginning of the Christian Era, 
some twenty centuries ago, and there are indications 
which point to work at an even earlier period. 














A Mystery to Be Solved 

It was a salt mine, or rather, a series of salt mines, 
that has just been explored by the expedition sent 
out by the Museum of the American Indian, Heye 
Foundation, of New York City, working in coopera- 
tion with the State of Nevada. The principal mine 
is situated in a peak of solid rock-salt owned by the 
Virgin River Salt Company, about four miles south 
of St. Thomas, Clark County, Nevada, and some six 
miles from the expedition headquarters at the Lost 
City. 

The entrance to the principal cavern proved to be 
through a low, tortuous underground passage, a 
natural drainage channel which may be followed 
completely through the mountain. But we left it 
about a hundred yards from daylight, clambering 
up out of it into a series of vaulted chambers, hot, 
dark and sileut, and smelling strongly of bats. 

Turning our lights upon the walls, we were as- 
tonished to find them covered with markings, ap- 
parently made by the hand of man—curious circles 
and ovals, a foot or so across, outlined by grooves 





cut into the salt. Some were separate, some over- 
lapping, and some strung together like links in a 
chain, and all were especially numerous wherever the 
salt outcrops seemed purest. What could they be? 
Were they ceremonial symbols of some sort? Cer- 
tainly they were utterly unlike any of the several 
types of ancient rock-writings or petroglyphs we 
knew to be characteristic of the district. 

We looked about us for evidence bearing on the 


A PEAK OF ROCK SALT 
Below the towering battlements can be seen the opening to 
one of the large salt mine tunnels 





problem and observed that the floor of the chamber 
where we stood was covered with a dry, dusty 
deposit. Surely, if human hands had carved the 
circles, a great many hours must have been spent in 
the work, and the carvers must have left some traces 
of their visit in the loose deposit underfoot—traces 
that an archeologist might interpret, and from which 
he might hope to learn the identity of the carvers, 
even, perhaps, the purpose of the carvings. So we 
applied for, and obtained, permission to investigate 
the caverns. 


The Mystery Is Solved 

The systematic digging had not proceeded far, 
when it dawned upon us that the place was nothing 
more nor less than an ancient salt mine, and that 
the deposit was merely a mass of salt mine refuse, 
consisting mainly of discarded salt, ranging from 
large chunks down to dust, and profusely perfumed 
with bat droppings and somewhat mixed with other 
things. 

We were led to this conclusion first of all by the 
finding of hundreds of stone picks and hammers 
scattered throughout the mass which surely were not 
there by accident. The picks were waterworn boul- 
ders six or eight inches long, with one end chipped 
to a point. They had evidently been held in the 
hand. Some of the hammers had been held in the 
hand also, but most of them were provided with 
notches or with rude grooves for the attachment of 
wooden handles; while a. few, to our astonishment 
and delight, still retained their wooden handles in 
perfect condition, due to the dryness of the cave 
plus the preservative action of the salt. 

We finally learned the significance of the myster- 
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WALL OF AN ANCIENT MINE 


Note the circles made by the prehistoric salt miners 


ious circles which had puzzled us at first, when we 
reached the original bottom of the cavern, a ledge 
of solid rock-salt, and carefully laid it bare. It was 
covered with just such circles and ovals as those we 
had seen on the walls, but with every little mark 
and detail beautifully preserved by the dust and 
refuse that had covered them. 

When we examined these carefully, we found that 
the circles had been carved into the salt with the 
stone picks, grooved around and around, deeper and 
deeper, until a raised circular block of salt was left 
in the center. Then this block had been broken out 
with the stone hammer to be taken home by the 
miner. We were able to prove this by fragments of 
just such salt blocks, found in the mine refuse, which 
showed parts of the encircling groove with the marks 
of the stone pick still plainly visible. 

After the excavation was finished, and we had laid 
out and classified all the specimens we had found in 
the cave, we discovered that nearly everything ‘we 
had found had to do with salt mining, directly or 
indirectly. 

First of all there were the stone picks and ham- 
mers already described, actually used in getting out 
the salt. Then there were numerous fragments of 
wooden hammer handles, and quantities of strings, 
made of yucca fiber and of Indian hemp, which had 
served as wrappings for the handtes, and to bind 
together brush torches. There were many sticks 


from the torches themselves, burned at the ends; also 
torches made of shredded bark, all used to furnish 
light for the miners at their work; while larger 
burned sticks and beds of ashes suggested that fires 





ANCIENT MINING TOOLS 


Here are shown several specimens of stone hammers used by the miners of ancient Nevada 
The original wooden handles and wrappings are intact 


for work in the salt mines. 
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had sometimes been built on the cave floor for this 
purpose. 

Various digging sticks, bearing the marks of long 
use, had probably been employed to dig away the 
refuse accumulated over the outcrops of salt to be 
mined. One neatly made little brush of fiber doubt- 
less served to sweep out the grooves as the work 
went on. 

So much for the tools of the ancient miners. Other 
relics had to do with their clothing. Most interest- 
ing of these were the sandals—thick, with pointed 
toes, neatly woven of yucca fiber and showing the 
wear of long use. One was complete, even to the 
strings. There were strands from fur-cloth and 
feather-cloth blankets, and a little hank of native 
cotton strings—likely part of a girdle—dyed a rich 
red. There were also several bits of yarn spun from 
soft animal hair of some kind, and a number of 
strings and pieces of flat braid made of black human 
hair. 

Still other articles yielded by the cave deposit told 
us of food—of the lunches our prehistoric laboring 
men took with them to work. Most abundant of 
these were the corn-cobs—evidently the remains of 
“roasting-ears” cooked on the spot. These seem to 
indicate that several distinct varieties of this thor- 
oughly American plant were grown. 

7 
Pottery Determines Age of Mines 

We even found a receptacle that had doubtless 
served to bring someone’s lunch into the mine—a 
netting bag, made from cords neatly twisted from 
the soft fiber of the Indian hemp, which still grows 
in the neighborhood. Sometimes, however, the min- 
ers must have brought in their lunches in pottery 
bowls instead of bags, for pieces of several such 
food dishes were discovered. Water was carried in 
pottery canteens also, but gourd bottles seem to 
have been even more popular, if we may trust the 
number of fragments we found of both. 

The question naturally arises—how do we know 
the age of these workings—how can we tell that the 
mine was in operation about the dawn of the Chris- 
tian Era? The pottery tells the story, for the gray 
ware with patterns in black, dug from the debris of 
the cave, is identical with that found at Pueblo 
Grande de Nevada—the Lost City—a few miles 
away, and was undoubtedly made by the same 
people. Thus we know that the ancient salt mine 
was operated by the people of the Lost City, or of 
one of the related settlements belonging to the same 
period, 

The Lost City seems to have been at its height 
about the end of the Pre-Pueblo Period and the be- 
ginning of the Early Pueblo Period, roughly esti- 





MINERS’ PERSONAL 


At the left is shown a net bag which was probably used for carrying food. Sandals are shown 
to the right and several corn-cobs are at the bottom of the illustration 
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ONE OF THE MINE ENTRANCES 


This once was the outlet of an underground water-course 


mated at two thousand years ago. That the earliest 
salt workings may be even older may be guessed 
from the discovery of a fragment of a typical, carved 
club of the Basket-Maker Period, probably ante- 
dating the Lost City by another thousand years or so. 

One- question remains unsolved: Why did the 
ancient people choose to work in a dark cavern, 
when there were various outcrops of salt in broad 
daylight? We can not explain it on the ground that 
these open-air outcrops now visible were covered at 
that time, because stone hammers identical with 
those found in the cave are numerous about them. 
The outside salt ledges were mined, too. 

The only possible explanations which seem to fit 
the case are: first, that the ancient people may have 
believed that salt derived from deep in the bosom 
of Mother Earth was more healthful as food and 
more efficacious as medicine than the same mineral 
found on the surface; or second, that each of the 
Indian settlements of the period owned property 
rights in the salt, each community having its own 
particular claim; and that the outside workings were 
taken up by the first comers on the scene, leaving to 
bands arriving later only the privilege of mining 
beneath the surface. 

This latter explanation fits in very well with the 
customs observed until recently at the Sacred Salt 
Lake near the present Indian pueblo of Zuii, New 
Mexico. Here the area suitable for gathering salt 
has been divided up and allotted to different groups 
of Indians from time immemorial. This, then, may 


very well be the solution to the problem of the 
underground mining of salt. 
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Specially drawn by Arthur T Merrick for the Scientific American 


The Automobile Accident Problem Analyzed 


Without figures to guide us, we should say that the majority of automobile 
accidents ought to happen on a curve in a wet road and at night, but things 
are not what they seem when the deadly yardstick of statistics is applied. The 
statistics of accidents in New York State put forth and illustrated above were 
compiled with great care by an efficient Bureau of Motor Vehicles. This gives 
an admirable cross-section to analyze. The comparisons speak for themselves. 
There were 47,128 automobile accidents in New York State in 1925 in which 
1,981 persons were killed and 54,398 injured. The totals change when we 
come to certain types of accidents. Thus, pedestrians figured in only 30,811 


cases, while 58,444 vehicles were involved. Perhaps the most surprising fact 
is that railroad crossing accidents numbered only 148 with 75 deaths. To 
eliminate all the grade crossings in the United States would cost twenty billion 
dollars, or more than the estimated value of railroad properties. When people 
talk about grade crossing accidents, they should look at the figures first and 
count the cost. If everyone would cease jay walking, if children would keep 
off the roadways and streets, if young men would pet in parlors and drivers 
would obey the Eighteenth Amendment, a large percentage of our automobile 
accidents could be avoided and the appalling figures of deaths reduced. 
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THE COMPLETE MACHINE 
This combined lathe and grinder is entirely operated by motors and is 
controlled by push-buttons which are interlocked to assure safety 





SHOWING THE LATHE’S CAPACITY 
The 113-inch swing of this lathe is clearly shown above. Compare the size 
of the men in the photograph with that of the huge mechanism 





THE GRINDING MECHANISM 


This complete grinder is entirely self contained and has individual safety 
push-button control. It has an extremely long grinding range 


HOW THE CARRIAGE OPERATES 


The feed and traverse of this carriage are also motor driven. All cutting 
operations can be controlled from the switchboard shown 


A Monster that Answers a Finger’s Touch 


The vast proportions to which present machine shop practice has devel- 
oped, is well illustrated in the combined engine lathe and grinder which 
is installed in the General Electric Company’s Schenectady plant. This 
huge machine has a clearance of 45 feet between face plate and tailstock, 
with a swing of 113 inches over the bed and 94 inches over the carriages. 
It will support a working load of 300,000 pounds. On one side of the 
bed are two tool carriages, each with motor-driven feed and traverse, and 
on the other side is a complete Landis grinder mounting a 36-inch grinding 
wheel. Eight motors totalling 139 horsepower are used for the controls: 
all are of the 230-volt, shunt-wound type. The main drive motor is of 
75 horsepower; the two carriage motors are of 10 horsepower each and 


the grinding wheel motor is of 25 horsepower. The others range down to 
one horsepower. A number of trolleys suspended in a pit beneath the 
bed provide power and control circuits for the traveling members, namely 
the carriages and grinder bed. Push-button interlocking control is installed 
on both carriages, on the grinder and at the headstock. Each of these 
main controls has a “safe” button which can be set to prevent the motor 
from being started at any station until it is released again at the station 
where it was originally set. The magnetic controllers are therefore inter 
locked so that in case a tool should gouge in, full field will be applied to 
the carriage motors, thus slowing them down, while a limit switch prevents 
the operation of the carriage motors against the traverse. 
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From the Scrap-book of Science—Car 
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Herbert photos 
foes ll a > Wide World ie Sa s - 
A COMPOUND COMPRESSED AIR ENGINE SUGAR FROM ARTICHOKES 
A modern type of mine mule—the compressed air locomotive. Within the past few years In the future when you sweeten your coffee, you may use artichoke sugar or levulose, the sweet. 
most of the mining operations which were formerly performed by man and animals have est of all sugars. This illustration shows the slicing machine devised by the Bureau of Stand. ] 
been done by power. The locomotive shown employs a triple-expansion air engine ards for cutting up the tubers of the artichokes after which they are converted into sugar 






THE ONLY REPTILE IN 


Sphenodon, called locally the tuatara, is the o 
group of reptiles that otherwise became extinct 
millions of years ago. Neither were there « 

islands until man brought them ther 





AN UNDERWATER TORCH Pacific & Atlantic inaees . ca eeniee é " se hiaie 
{ torch such as this is being used for cutting open the DAMPNESS CAUSES MARBLE TO STREAK 
hull of the submarine S51, which sank last year, The D. W. Kessler of the Bureau of Standards who has been selected to find the reason why 
flame is protected from water by a jet of compressed air marble on some buildings has been streaking. Four miniature marble rooms are used 





International Nows Reet . , Wide World “8 NT TESTING J 
THE V-1 COMPLETES HER FIRST TRIAL TRIP GOVERNME 

The largest submarine in the United States Navy starting out on its first trial trip. The giant undersea craft.successfully negotiated a 204-foot dive Captain S. N. Pretenko of the Bure Stan 

and navigated for a full day in the vicinity of Block Island, to the complete satisfaction of the commanding officer and of the crew aboard a metal ring which measures 2°"? to 
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—Camera Shots of Scientific Happenings 
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_ A MILE A MINUTE NEW DIESEL-ELECTRIC SWITCH ENGINE 
the sweet- This new means of water transportation, a gliding ship, recently made its appearance on the In switch-yard work, where service is markedly intermittent, the Diesel locomotive is at its 
of Stand. Danube River. The boat is equipped with two airplane propellers which are used in the same best. Between tasks its engines can be stopped and the fuel upkeep reduced to nothing, 
) sugar manner as on an airplane. The ship traveled from Pressburg to Vienna in forty minutes while the steam locomotive in service consumes fuel whether working or idle 
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he tuatara, is the only living representative of a large 
vise became extinct when the great dinosaurs died out, 
ither were there any mammals in these interesting 
1 brought them there comparatively recently 
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, aig COULD HOUSE WASHINGTON MONUMENT 
A FARM WORTH THOUSANDS OF DOLLARS The largest brick chimney in the world is that of the 
Quantities of silver foxes are now being raised annually in California. One of the principal Anaconda Copper Mine at Anaconda, Montana. From the 
farms is located at the base of Mt. Shasta. This region is excellent for the work base to the top rim the huge cylinder measures 585 feet 


Pacific & Atlantic 





; ide Wor 
MENT TESTING APPARATUS eee ELECTRIC TRACERY OF A SPIDER’S WEB 
of the Burets% Standards operating his invention, Testing a chain of fourteen insulators at the laboratories of the General Electric Company. Under electric pressures of more than a 
neasures 4° %P to @ maximum of three tons million volts the sparks jump gaps several feet in length. Insulators that must function at 330,000 volts are tested at higher voltages 
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Tue Cosmopotitan Harsor oF A¥ALon, Haven or ALL Kinps oF PLEASURE CRAFT 


A Treasure Island in the Pacific 


Santa Catalina, Off the Coast of California, Is a Veritable Island of Silver 
By Herbert O. Warren 


ee mit the coast of southern California lie 





what are known as the “Channel 
Islands” which fall into two groups. 





First we have those that are compara- 
tively simple in topography, and sec- 
ond those of a rugged nature which are even now 
We rarely 
hear of Catalina 
Island—about eighteen miles straight out to sea 
from San Pedro. 
nounced variation of form over the ordinary coastal 
It is twenty-one miles, or thereabouts, in 


more or less an enigma to the geologist. 


more than one of them—Santa 


It is interesting from the pro- 


island. 











SIA ——— ” 
BAGS OF TREASURE 


Part vf a valuable shipment of silver ore destined for the 
smelter at Shelby, California. A shipment is valued at 
approximately 150,000 dotlars 


length and the width varies from three to seven 
miles, except in one place where there is a narrow 
isthmus which is of so low an altitude that Nature 
seems to have started to make two islands instead of 
one, but failed to complete the job. 

Rugged mountain chains run through the island 
with spurs extending down to the coast, separated 
by deep canyons with precipitous sides which have 
their outlet in the sea. Some of the peaks are over 
two thousand feet high. There is little or no arable 
land and it would be difficult to find two hundred 
acres of tillable land in any spot on the island. The 
shores are pounded by the heavy surf of the Pacific. 
The island was once inhabited by Indians, but owing 
to its ruggedness and the scarcity of water, it proved 
habitable only in a few places. 


Originally an Unsuccessful Venture 

An English syndicate at one time bought the 
island for its mineral possibilities and tried to ex- 
ploit them. However, they were unsuccessful and 
in desperation they were glad to have the man, from 
whom they had purchased Catalina, take the island 
back again. 

William Wrigley, Jr., Chicago capitalist, bought 
the island seven years ago for three million dollars 
and began spending a large sum every year in de- 
veloping Catalina into a resort—and incidentally 
looking the island over a bit closer than did the 
Spanish explorers who, with their pirate ships many 
years ago, used to haunt the caves of Catalina while 
searching for places to secrete their ill-gotten loot. 

The new owner spent thousands of dollars build- 
ing many miles of road into the interior fastnesses 
of the island; developing water power and making 
various other improvements. He rode on horse-back 
over it, day after day, covering practically every 
foot and examining rock and ledge formations. To- 
day, after having carefully checked assayer’s reports 


from mining prospects at various points of the 
island, he is convinced that it is composed very 
largely of silver ore. (Catalina comprises some 
55,000 acres, and is in the shape of a great ship. 

There are 20 veins being worked at Catalina, 
scattered from the extreme southwest end at John- 
son’s Landing—where Bouchet, a Frenchman, drifted 
a tunnel and built wooden rails and dump carts 
nearly half a century ago—to Seal Rocks, at the 
extreme northeastern portion where Catalina’s fa- 
mous seals flop around on rocks of silver. 

At the Isthmus, a tunnel has been drifted into the 





BRINGING OUT THE ORE 


A carload of silver ore assaying up to 347 dollars per ton 
that has just been brought to the surface from one of the 


shafts of the Black Jack mine 
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bank of the trail leading to the Chinese junk Ning 
Po, where hundreds of tourists pass daily to view 
the Oriental pirate ship. Some of the ore at this 
point assays as high as one hundred dollars a ton. 

Fourth of July Harbor is the nearby cove on the 
north. 
similar valuable ore of silver and of lead. At 
Cherry Valley, the site of the Pasadena boy scout 
camp, is one of the first prospects explored by 
Wrigley. A tunnel was drifted for 410 feet into the 
west bank and a rich vein of silver and lead struck 
at 325 feet. This vein is about 25 feet in length 
and is heavy in valuable ore. East of Mt. Black 
Jack has been found a copper deposit running about 
156 dollars per ton. 

The mine which to date has been most extensively 
developed on Catalina Island is at the summit of 
Mt. Black Jack, 2,100 feet elevation. Black Jack 
is the second highest mountain on the island, and 
about 20 miles from Avalon, the center of the sum- 
mer resort colony. 


A Vein 26 Feet Wide 

“Already 100,000 dollars in high-grade ore has 
been shipped to northern smelters from this mine 
which now supplies the ore for the flotation mill. 
The main shaft is at a 475-foot depth. . Assays of 
some ore from this mine run as high, as 347 dollars 
per ton in silver, lead and zinc. The mine is elec- 
trically equipped, the power lines being brought 
over the mountains from Avalon. Roads had to be 
blazed through virgin undergrowth and over steep 
grades and blasted through solid rock to allow the 
ore to be brought on auto trucks from the mine to 
the boats, it being a down-hill run of about three 
miles. All this was done in less than six months. 

Four miles distant at White’s Landing, the oldest 
Indian burying ground discovered by scientists on 
the Channel Islands—and from which priceless 
relics have been takem—is the flotation mill. Ex- 
perts had claimed that it would take at least six 
months to install this plant. In 54 days the last 
bolt was in place and the big wheels began to 
grind out the silver treasure. Fresh water is un- 
available for miiling purposes at this point of the 


| island and therefore salt water was tried. 


| first European shipment of zinc from the 
| mines at Catalina. 


From the mill at White’s Landing, 350 tons of 
Belgium 
was the 
Wrigley 
need of 
zinc and in the future Catalina Island will be one 


zinc concentrates were shipped directly to 


This 


during the first week in February. 


Belgium is greatly in 


Here another vein has been uncovered with 
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A VALUABLE PILE 
This is the form of the mined silver ore when it is ready to 
be shipped to the smelter. for refining 
of that country’s valuable sources of mineral supply. 

Out on a pier which has been built for the ship- 
ping of the ore are piled sacks upon sacks of silver 
and lead concentrates, all neatly marked “Catalina” 
with red ochre—the same material used by the In- 
dians centuries ago—which a workman found made 
A ship, when 
ready to leave the pier with its consignment to the 
northern smelter at Shelby, near San Francisco, will 
have on board a cargo worth 150,000 dollars. When 
shipped via rail the concentrates will run 10,000 
dollars per car. And the Spanish explorers sailed 
on—looking for a treasure isle! 

With the discoveries being made at the Avalon 
end of the island, Wrigley is planning for a second 
flotation mill to be erected at Pebbly Beach. Here 
the great quarry which supplies crushed rock at 
the rate of 2,000 tons per day for the paving of 
Los Angeles city streets, has had to shift its opera- 
tions because of running into a silver and lead vein 
so rich in minerals as to be unsuitable for the con- 
tractors. The rock proved too soft to hold up under 
heavy traffic. The big steam shovels which had 
been digging the rock were then transported further 
on and a crew of miners stepped into the-excavation 
and took the places of the quarrymen. 


a better stencil than modern paints. 
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LAYING THE ORE CAR TRACKS 
This photograph shows how it has been necessary to fill in the land at the base of Mt. 
Black Jack in order to allow for the building of the tracks for the dump cars 
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Just around the corner of the island, near Seal 
Rocks, has been discovered the Renton Vein, the 
richest mineral strike on Catalina to date. Here a 
cross-cut reveals a vein 26 feet in width. The out- 
crop can be traced for nearly two miles over the 
mountain toward Silver Canyon. A tunnel has 
been drifted in 1,000 feet above sea level up a sheer 
cliff, with two other tunnels each 100 feet lower. 
It is estimated that this mine alone will keep another 
flotation plant in full operation. 

Steam shovels and several crews of men are now 
at work constructing a road and laying power lines 
to this newest Catalina mine. The prospect of other 
mines does not stop at Renton Vein, however, for 
there are other possibilities on the Avalon side of the 
island. Even Mr. Wrigley’s palatial home atop Mt. 
Ada has been discovered to be located directly over 
a silver vein. Another one has been found beneath 
the Catalina Radio Broadcasting Station, KFWO. 


A Silver Golf Course 


Three new miring prospects have been discovered 
just back of the island city of Avalon on the edge 
of the Catalina Country Club golf links. Offending 
rocks which ambitious players have been striking 
when “plowing up the ground” with their mashies, 
are found to assay high values. 

Wrigley, while on an inspection tour of the new 
Catalina golf links under course of construction ad- 
joining the present greens, found three outcrops of 
W ork. 
men are now sinking test shafts and assays of the 
The new mines will 
Indications are 


veins where stakes had been driven for tees. 


surface ores are being made. 
be known as the “Wrigley Three.” 
that these mines will be the richest of any so far 
being developed in the island—according to assays 
made, which run for some ore as high as 70 dollars 
per ton in silver and 145 dollars in lead and zine. 

Some of the recent outstanding shipments and 
mining activity on the island are as follows: 150 
tons of silver-lead ore are being transported daily 
from the Renton Vein to the White’s Landing flota- 
tion mill for reduction concentrates. 
The Black Jack mine is producing in the neighbor- 
hood of 100 tons daily, which makes it necessary 
for the mill to run at full capacity on three shifts 
during 24 hours. 

Early in March two shipments of silver-lead con- 
centrates of 46, tons each and worth approximately 
15,000 dollars per shipment were made to the 
smelter, while 500 tons of zinc concentrates were 
shipped recently to Dunkirk, France. 


into mineral 





ONE OF THE SMALLER MINES 


The topography of the mining territory of Catalina is clearly shown in this photograph. A 
group of miners are standing before the mouth of one of the mine shafts 
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THE CUT THROUGH THE MOUNTAIN DIVIDE 
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Battleship Colorado in Gaillard Cut, near Cucaracha Slide, September 3, 1924 


The Panama Canal Today 


During the First Ten Years of Operation, the Earnings of the Canal, Excluding Interest, 
Exceeded Expenses by Over Thirty-three Million Dollars 


the 


Canal” is one of the most popular 


(O make a trip to the west coast “by 






and justly so. 


[ rggerwesie ve | 
| Ble 

ie S fee; excursions of the day, 
| Not only 


important links in the great trade routes 


is the Canal one of the most 
dd 
of the world, but, judged from the spectacular side, 
it is one of the most majestic and inspiring works 
of construction ever achieved by the hand of man. 

It is difheult for the traveler who passes through 
the imposing flights of locks at Gatun and steams 
across the far-spreading, artificial sea bearing the 
same name, and then moves cautiously but surely 
through that great gash through the mountain divide, 
known as Culebra Cut, and drops down through the 
locks te sea level on the Pacific—it is difficult, we 
say, to realize that it took much persuasion and long 
debate to make the country realize that it was pos- 
build this great waterway 
across the Isthmus of Panama. 


sible and desirable to 


The Canal Is Half Lake 

For several years, indeed, the good people of th. 
United States were undecided as to whether they 
should cut a 40-mile canal at Panama or a 110-mile 
eanal at Nicaragua. We now know that the one 
scheme was as impracticable as the other has proved 
to be both practical, and, commercially, a brilliant 
SUCCESS. 

Before passing on to a consideration of the oper- 
ation of the Canal-during the first ten years of its 
existence, we will briefly refresh our minds as to the 
physical features of this truly wonderful engineer- 
ing achievement. 

In the first place, 
does not run east and west but because of the easterly 
ly lay of the 
the Canal runs more nearly north and south. 


let us remember that the Canal 


Isthmus at this location, 
It is 


and wester 


By J. Bernard Walker 


approached by several miles of a dredged channel 
at each end, its entire length from deep water in thé 
Atlantic to deep water in the Pacific being about 
50 miles, and its length from shore line to shore 
line about 40 miles. 

The Canal is of the lock type and for about one- 
half of its length, it inland 
fresh-water lake known as Gatun Lake, whose sur- 
This lake was formed 


traverses an artificial 


face is 85 feet above sea level. 
by building a huge earth dam which is half a mile 





BATTLESHIP MARYLAND IN GATUN LOCKS 
The ship is being towed, at two miles per hour, by powerful 
electric trolleys running on the dock walls. She does not 
use her own power 


in width at its base, across the valley of the Chagres 
Alongside this dam are the locks, three in 

These, like all the locks throughout the 
Canal, are built of concrete. They have a usable 
length of 1,000 feet and a width of 110 feet. At 
its westerly end, the lake is continued as a 300-foot 
bottom depth channel through the Gaillard Cut, nine 
miles in length. At the westerly end of the Culebra 
Cut, a single flight of locks at Pedro Miguel serves 
to lower shipping to Miraflores Lake, an artificial 
body of water from which the vessels are lowered 
by a flight of two locks to sea level. They continue 
through a channel eight and a half miles in length 
and so out to deep water. 


An Emergency Dam Provided 


River. 


number. 


The power for al! the varied operations of the 
Canal, such as the opening and shutting of the gates, 
lighting of the channel and the provision of light 
and power at the terminals and shops at each end 
of the Canal, and so forth, is furnished by a hydro- 
electric plant at the Gatun Dam, where the head of 
water provided by the 85-foot elevation of Gatun 
Lake is utilized to furnish the electric energy re 
quired for the above operations. 

The Chagres River is the source of supply of 
water for the Canal and its out-flow, which in times 
of flood is enormous, serves to maintain the elevation 
of the water in Gatun Lake at from 80 to 87 feet 
above sea-level, the height being determined by the 
balance between the rainfall and the loss of water 
through lockages, through operating the hydro-elec- 
tric plant, and from the surface evaporation of the 
lake. The surplus waters pass through a concrete 
spillway formed in the center of Gatun Dam, the 
outflow being controlled by gates on the crest of 


the dam. It should be mentioned that the depth 
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EN ROUTE ATLANTIC TO PACIFIC 


The steamship Belgenland, of 35,390 tons displacement, 
passing through Gaillard Cut, December 12, 1924, on her 
world voyage. Largest merchant ship to transit the Canal 


of water over the sills of the locks is forty feet in 
salt water and forty-one and one-third feet in fresh 
water. 

The ships do not pass through the locks under 
their own power, since, through a misunderstanding 
of orders between the bridge and the engine room, 
there would be a continual risk of collision. To 
prevent this, the vessels are towed through the locks 
by electric locomotives running on tracks on the top 
of the lock walls. The speed is limited to two miles 
an hour. 

To guard against an approaching vessel colliding 
with the gates, breaking them down and letting the 
waters of Gatun Lake run out to sea, various pro- 
tective devices have been installed. First, there are 
massive fender chains stretched across the entrance, 
each weighing about 12 tons. These are placed on 
the upstream side of the locks. A further protection 
consists of double gates, which are provided at the 
entrance to all the locks and at the lower end of the 
upper lock in each flight. 

If an unmanageable ship should break through the 
chains and smash down the gates, there is provided 
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IN THE CHANNEL. OF THE ATLANTIC ENTRANCE 


A general view of Cristobal terminus at the Atlantic end of the Panama Canal. Here are 
substantial docks and facilities for bunkering ships with coal and oil 
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an- emergency dam, which is really a massive turn- 
table structure, which can be swung across the Canal 
entrance and by means of a series of steel plates, 
lowered upon it, would serve to close the entrance 
and prevent the waters of the lake from rushing 
down through the locks and wrecking them. 

The first ten years of operation have fully justified 
the national policy which led the country to purchase 
the Canal from the French and complete it on a 
greatly enlarged scale. This is proved by the follow- 
ing facts, which are strictly official: 

The vast sums of money invested on the Canal 
were spent partly for national defense and partly 
for commercial purposes. At the beginning of 1924, 
the investment charged to national defense was about 
$112,000,000 and that charged to commercial use 
was $275,000,000. Commercially considered, then, 
the Canal cost $275,000,000. The annual interest on 
this investment at three percent would be $8,250,000. 
The annual expenses do not include this interest 
charge, but do include an annual charge of $655,- 
370.50 for amortization, et cetera, and a charge of 
$500,000 annually for depreciation. 


Canal Now Showing a Profit 

For the first four years of operation, the cost of 
the enormous slides in the Culebra Cut caused the 
revenues from tolls, and so forth, to fall below the 
expenses. In later years revenues have exceeded 
the cost of operation and maintenance. Thus, to 
June 30, 1924, operation cost about $70,000,000 but 
the revenues amounted to $100,000,000, of which 
over $97,000,000 was secured from Canal tolls. In 
addition, the extensive auxiliary plant, docks, coal 
and oil, storage, machine shops and so forth, cost 
for operation $100,000,000 as against business rev- 
enues from these sources of over $103,000,000. The 
excess of total earnings over expenses at the begin- 
ning of the fiscal year, July 1, 1924, stood at $33,- 
241,425. This does not include the $8,250,000 
annual interest on the original cost of the Canal 
above referred to. For the ten-year period this inter- 
est charge would now amount to $82,500,000, and 
subtracting the above $33,000,000 operating surplus, 
this charge would leave a deficit of $50,000,000 for 
the ten-year period. 

The total earnings of the Panama Canal during 
the banner year which closed June 30, 1924, were 
337,050,631 of which $24,289,603 was secured from 
tolls. The corresponding expense of operation and 
maintenance including depreciation but excluding, 
as mentioned above, the interest on the original cost 





THE HOOD ENTERS MIRAFLORES LOCKS 
World’s largest warship. Length, 860 feet; beam, 105 feet, 
2% inches; displacement, 45,200 tons. Less than 2% feet 
clearance betweer: the ship and the dock walls 


of the Canal, was $20,441,059 leaving net revenues 
of $17,209,573. This, it should be noted, is more 
than double the annual interest figure and provides 
a surplus of about $9,000,000 to be applied to wipe 
out the deficit of previous years. 

The rapid increase in trafic passing through the 
Canal during the few years preceding and including 
1924 was due largely to the great discoveries of 
fruitful oil fields in California and the large number 
of tankers that conveyed the oil from the Pacific to 
the Atlantic. The Canal did less business during 
the fiscal year 1925 than during 1924 which was a 
record year. The number of vessels in transit that 
had to pay tolls declined from 5,230 to 4,673 and 
the gross revenues from tolls fell from $24,290,964 
to $21,400,524. 
in California oil: but with oil excluded from the list, 
the 1925 traffic shows a normal growth. 


This was due entirely to the slump 


The Great Lakes are down two feet. Five inches 
are due to the Chicago Drainage Canal, nineteen 
inches to decreased rainfall. In our August issue 


we shall give the facts and suggest a remedy. 





ROUNDING A TURN AT PILA POINT 


In spite of her great length and beam, the Hood was taken through the chanrels and locks 
without a hitch, reflecting high credit on the canal operating staff 
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A pie plate for juicy pies 


You Can Eat the Lower Crust 

NEW invention in pie pans is just 
r out. It comprises the old pan with 
a deflecting wall of a circumferential con- 
struction that deflects the juices from the 
pie and prevents it from entering between 
the pan and the pie. Adjacent to the de- 
flecting wal! is a hollow part that catches 
the juices so deflected and prevents the 


uice from entering the oven of the stove. 


Comfort on the Motor Bus 


= accompanying photos show how 
wicker seats for the upper deck of a 
double deck motor bus have been spec ially 
woven to conform with the contour of the 
deck. The wicker seats are built in three 
removable, facilitating the 
A windshield is 


sections and are 
cleaning of the top deck 
also provided for the occupants of the front 
seats, as shown in the lower engraving 


Novel Steam Line Control 

. ny accompanying photograph illustrates 

a new and interesting “twist” in the 
remote contro! of steam lines 

The mimic busses and nameplates shown 
on the black panel are of polished copper. 
The busses represent steam lines and the 
nameplates are engraved with the size of 
pipe to a parti ular boiler, size of pipe to a 
particular turbine unit or the location of 
valves, 

rhe pushbutton stations are used only to 
close valves, each being in parallel with the 
losing buttons of another pushbutton sta- 
tion remote from the panel. The “open” 

















Panel for control of steam valves 
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Novel Devices for the Shop and the Home 


A Department Devoted to Recently Invented Mechanical and Household Appliances 


Conducted by Albert A. Hopkins 





Wicker seats for the upper deck of a double deck bus are a novelty and are 
specially woven to conform with the contour of the deck 





AF .. ih ee 2 wt 
Another type of wicker seats for the top of a bus 
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A zipper catcher’s mitt 


control is located at the remote pushbutton 
station. 

Each group of pushbuttons has three but- 
tons. The topmost button controls the valve 
which feeds a high pressure steam line. 


The Catcher Takes No Chances 
NEW idea in baseball for the catcher’s 
mitt is the so-called “zip-on” fastener 
that gives a secure feeling and keeps the 
mitt firm on the hand. The opening at the 
back on the back of the knuckles ventilates 
and makes the mitt more flexible. 


Automobile Turnstile 

ITH the auto turnstile, you simply 

drive the front wheels of your car 
at slow speed against the gate bumper and 
follow through as the gate begins to swing. 
The gate automatically completes a_ half 
circle turn, stopping when in closed position 
behind you. The gate returns automatically 
by gravity. 


Safety for the Bowler 

O prevent the bowler from slipping as 

he throws the heavy wooden ball down 
the alley, attachments of a material that will 
not slide on the floor have recently been 
invented to be worn on the shoes. They 
can quickly be slipped on or off, thus mak- 
ing it possible for the bowler to use his 
street shoes in the game and save the soles 
of these from the wear that results when no 
attachments are worn. 





Anti-slip for the bowler 
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An electric trouble finder 





Avoid losing your license 


Handy Testing Outfit 
\ ITH this new testing outfit, the handy 
‘¥Y man around the home, or in _ the 


xe ivate shop, has a “ans of " ° “ , he : ; ” N numerous localities a motorist’s license 
a = ee ee eee The California Highway Commission keep the roadways smooth with a drag 


teat . SEFRES — 4 =ele ‘ = is demanded on sight. In the device 
X diagnosing ¢ lec trical trouble with very little made of an o!d automobile frame. The tractor moving the drag to position : 6 : . 
* dificulty. This outfit has a special separ- shown, a metal tube container holds the 


license. Ignition keys are attached to it 
and the license is rolled within the tube 
It cannot work loose as the two sections of 
the container lock together. 






Safeguarding the License 





able plug that fits any standard lamp socket 
or receptacle. It can be used on either 
alternating or direct current, enabling its 
user to discover and locate short circuits, 
grounded circuits and open circuits. 





Automobile Air Cleaner 
HIS device attaches to the intake of the 
carbureter and separates out the dust 





“ig A Novel Pepper Miil 


LARGE dealer in household equipment 





4 brought back from England an in- and grit and allows nothing but dustless 
utton genious novelty some months ago. This is pure air to enter the internal combustion 
a pepper mill in the form of a miniature chambers. 
but- silver siphon. The whole peppers are in- 
valve 
eB. 
-es 
her’s 
ener 
the 
> the 
lates F oe ; 
The drag is shown here ready for helping te smooth the highway 
unit can be supplied, built in to a sink. are introduced into the machine and the 
nply When a load has accumulated—or after lid closed. A pressure of the switch starts 
car every meal—hot water and washing powder the rotating dasher in action. 
and 
ing. 
half Cleaning the carbureter’s air 
ition A deceptive siphon 
ally a ee Getting the Juice from Citrus 
a turn of the top is sufficient to grind the Fruits 
pepper. HIS device is adopted for obtaining the 
juice of grape-fruit, oranges and lemons. 
fee A Nutcracker of Great Leverage The divided fruit is pressed against a cut- 
all UR engraving shows an extremely pow- ting head of the correct size—one being 
ws erful nutcracker which is a recent im- adopted for grape-fruit, the second lor 
“ws portation from England. The construction oranges and the third for lemons. The juice 
ik is admirably shown. passes through a strainer, thus separating 
his the seeds, 
oles A Home Electric Dishwasher 
1 no UR engraving illustrates an_ electric 


dishwasher which may be placed in a 
butler’s pantry or in the kitchen. A similar 








wii ahd 





A powerful nut-cracker A built-in electric dishwasher relieves the housewife of drudgery A fruit juice extractor 
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A contented passenger 


Keeps Baby on the Seat 

6 thee transportation of young children in 

automobiles is more or less of a problem 
and each year sees a new crop of inventions 
relative to carrying babies and small chil- 
dren comfortably and in safety. We illus- 
trate herewith a seat for the baby that keeps 
the child safe and comfortable while riding 
in an automobile This is a valuable ad- 
This seat can be placed 


junct to motoring 
im any car The cushion is removed and 
the metal frame of the seat is placed be- 
neath it. The back frame benes to fit the 
car. Baby sits on the cushion of the car 
and leans back. The cloth is placed be- 
tween the child’s legs and fastens to the 


frame on each side. 


Observation End Motor Parlor 
Cars 

HE luxurious bus or “parlor car” is 
growing in popularity each season, and 
now long trips can be taken with a maxi- 
mum of comfort. The great advantage in 
f this kind is that a much better 


cars of 





idea of the countryside can be gained than 
could be obtained from the windows of a 
train. People think nothing of taking such 
a journey in one of these luxurious parlor 


Boston to New York. 


The accompanying photos show some of 


cars from say 


the interesting features of a parlor-car bus 
with an “observation” end. There is an 
artistic metal railing extending around the 
rear of the car. The center portion of the 
railing is hinged, permitting it to be swung 
open to give access to the spare wheel and 
tire carried on the back of the car. The 
spare wheel and tire are hidden from public 
view by the illuminated advertising sign 
when the center portion of the railing is 
closed. This sign is painted in red letters, 
and being perforated, the rays of light from 
an electric bulb are thrown to the rear, 
producing an artistic effect at night. The 


railing along the back of the car also en- 





A demonstration water valve 
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Observation end for motor parlor car showing tire carrier 


rear bumper made of two and one half inch 
pipe flattened at the ends and bolted to 
the rear of the car which both protects the 
metal railing and the rear of the bus. The 
gasoline filling spout is at the rear. 


ables the driver to reach any part of the 
baggage rack arranged on the top. Special 
steps are attached to the gailing to enable 
the driver or baggage mah to quickly and 
easily reach the top of the railing and then 


ff 
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A “four-in-one” street cleaner and washer used in Berlin 


Escalators Displacing Elevators 
HE new escalators at Trafalgar Square 


by walking along the top of the railing, he 
can reach any part of the baggage rack. 
At the left rear of the bus there is a “stop” Station, London, on the Baker Street 
signal and tail light operated by a battery and Waterloo Railway, have now been 
system of twelve volts. There is a special opened and the elevators closed. The space 





A fleet of observation motor parlor cars ready for passengers 
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Details of the child’s seat 


occupied by the latter will now be devoted 
to new and larger ticket offices which will 
be able to deal with 8,000,000 passengers a 
year instead of 4,000,000 as at present. 


Novel Stairway Noses 
HE edges of steps of concrete stairways 
should be provided with nose pieces 
particularly if material of any kind is to be 
moved either up or down over them. The 
Coal Age shows how scrap material can be 
used for this purpose. The nose of each 
step is protected by a piece of pipe cast into 
the concrete and extending into the retain- 

ing or wing wall upon either side. 


Street Cleaning in Berlin’ 


YA 7E illustrate a new motor watering cart 
7 which combines also other utilities 
such as a snow-plow, sweeping machine and 
fire extinguisher. Our engraving shows the 
motor in use as a watering cart. The snow 
plow and the sweeping appliances can be 
seen at the front of the machine. 


Teaching Firemen to Handle 
High Pressure Valves 

HE San Francisco Fire Department has 

installed one of the high pressure valves 
used in the city water lines for fire protec- 
tion on a four wheel truck and has built 
a portable platform for use in instructing 
firemen in the proper method of opening 
and closing the valve. The firemen stand on 
the elevated platform when opening the 
valve, it being necessary to make one hun- 
dred and seventy-six turns with the large 
hand wheel. This usually requires about 
five minutes. The pipes and valves actually 
in use in the high pressure fire protection 
system in San Francisco, are at times under 
pressure as high as three hundred pounds. 


Baby Carriage with Parcel Carrier 
JHEN taking the baby for a ride, the 
modern mother need not load the baby 
up with the parcels that she purchases along 
the way. The package carrier on the back 
of this carriage takes care of all this. Be 
sides being one of the lightest baby carriers 
made, this “cart” may be folded up and 
taken along on a trip in the car. 
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Portable electric heater 


You Can Pick Up this Heater 

HIS handy electric heater is practical 

for many uses, such as for drying hair, 
warming cold beds and even as an aid to 
starting the automobile engine. When used 
as a small room-heater, it is placed upon its 
three legs. 


An Automatic Train Stop 

HE New York Central Railroad has 

shown commendable enterprise in the 
speed with which it is equipping its lines 
with automatic train control. Up to a few 
months ago 1,165 locomotives, operative over 





Blow torch used as soldering iron 


871 miles of line and 2,398 miles of track 
had been provided with the device. Addi- 
tional mileage is being added constantly. 
The mechanism of the automatic train stop 
consists of a device fastened alongside the 
track, controlled by block signals. The 
locomotive carries another part, called the 
“receiver.” When the receivers on a passing 
locomotive approach a prohibited area, the 
brakes of the locomotive are applied auto- 
matically and the engine must come to a 


full stop before they can be released. 


Three-in-One Footwear 

woot toboggans, combined with snow- 

shoes and skis for the pleasure of chil- 
dren, provide a new winter sport. They 
have recently been invented and are now 
being manufactured in Missouri. Coasting 
on these sleds for the feet provides new 
snow thrills, it is said. 
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The automatic train stop is a reality on the New York Central Railroad 


Soldering Iron and Torch 

ERE is one of the handiest tools that 

a person can have around the house. 
It is a combination soldering iron and blow 
torch. No pump or pressure system is needed 


Si al ‘ a 


The controlling and recording mechanism 





to operate it. Just fill the hollow handle of 
the iron with gasoline, light it, and in less 
than three minutes the iron is ready for 
use. To use it as a soldering iron, simply 
screw in the copper tip and proceed. 





A speedy photographic duplicator 
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Can also be used for fire purposes 


This Hose Won't Kink 
ERE is a hose reel that will not kink 
the hose. It works like the fire-hose 
reels you see in public buildings. The axis 
of the reel is hollow, and the short length 
of hose that attaches it to the water system 
is connected to a swiveling joint at one end 
of this axis. Seize the nozzle and run out 





Gasoline blow torch and soldering iron 


the hose as fast as you want to. The equip 
ment shown on this page is primarily for use 
on the lawn. In winter time it can be kept 
in the cellar, permanently attached to a 
water tap. There it provides instant house- 
hold fire protection. 


A Rapid Photographie Printer 
EWS photo services and photographers 


4 requiting a large number of preefs will 
find this machine extremely speedy and 
economical. An automatic counter and 


timer serves to turn on and off the electric 
light and also keep track of the number of 
prints exposed. The use of a powerful light 
would soon destroy the film if it were not 
protected from undue heat by a special! 
cooling device. The warm air is forced from 
the printing chamber and cool air is forced 
into it. The prints all have uniformi ex 
posure by means of springs which insure an 
even contact. The cooling srrangement 
already referred to is the most novel feature 
of the device, which was invented by Com- 
modore Matthew J. Steffins of Chicago. The 
small illustration shows the timing device 
and the counter which takes care of the 
number of prints. 





Toboggan, snow shoe and ski 
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MANHATTAN BRIDGE 
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Types of Modern Bridges 
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1G THE EYES OF THE CAMEL 
Papier mache animals, to be lifelike require mechanical “insides” which are here shown, 
beside the motor. Foote reduction gears actuate the mechanism for turning fhe eyes, ears 


and operating the tongue of the camel 


E ." * 
MAKING THE PAPER FIGURES 

Girls are all deftly “laying in” wet paper. As many as 

fifteen superimposed layers of “bogus” paper are laid in 

large molds. After the paper is thoroughly dried, it is 

trimmed where necessary and sandpapered smooth just like 

wood. Papier mache can be fastened with nails and screws 


Paper Sculpture 


The production of figures and animals 
in papier mache is not new. The manu- 
facture of such objects has been going on 
for many years. Now, however, with the 
aid of clever motors and reduction gears, 
it is possible to give slow and accurate 
motion to various animals. A huge mam- 
moth is now being constructed in the 
studio of Messrs. Messmore and Damon, 
New York City. In this studio are buf- 
faloes, tigers, lions, giraffes and other 
animals. A switch is thrown and the 
animals begin to move at once giving a 
very realistic and jungle-like effect. 


TE 
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PAINTING THE BRONTOSAURUS 
This little relic of bygone days is forty-seven feet in length 
and nine and one-half feet high and is moved with the aid 
of ten motors. The eyes, head, neck, ears and stomach move. 
He almost looks as though he were going to take a drink 
from the pail of paint 


This miniature mechanical dinosaur which is only eight feet long was built for display for 
advertising Sir Arthur Conan Doyle’s “The Lost World.” Its body, head, eves and tongue 
move in a natural and life-like manner 


ADJUSTING THE ACROBATIC CLOWN 
The papier mache body is filled with machinery which 
sways the body and contorts the legs. The clown’s body 
works in a circular motion and when the entire display is 
fully assembled there is a little mechanical dog in front of 
the clown that wags its tail 
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Astrophysicist Travels 30,000 
Miles in Interests of Long- 
Range Weather Fore- 
casting Research 

To find the one spot in the eastern half 
of the world where the sun’s radiation can 
best be measured, Dr. Charles G. Abbot, 
director of the National Geographic Society's 
Solar Radiation Expedition in cooperation 
with the Smithsonian Institution, has just 
completed a journey of six months in which 
he traveled 30,000 miles. 
took him io the edge of the Sahara in Al- 
geria, to the sandy wastes stretching back 
from the Nile, to the Sinai peninsula, where 
Moses received the commandments from God, 
to the home of the wild warrior tribes of 
the hills of Baluchistan. and at last to the 
land of the Hottentots of Southwest Africa. 
There, on an isolated, precipitous peak, he 
found his goal, and there caves are now 
being fitted out te receive two American ob- 


His investigations 


servers and their delicate instruments for 
measuring the sun’s radiation. One more 
essential step in the attempt to make pos- 
sible weather forecasting weeks and even 
months ahead has thus been taken. 

For long-range weather forecasting is the 
ultimate probable result of the Smithsonian 
studies of the sun, of which Dr. Abbot’s ex 
pedition fer the National Geographic Expe- 
dition is a part. To explain the expedition’s 
place in these studies will require an under- 
standing of their present status. 

For more than 30 years the Smithsonian 
institution has been measuring the sun’s 
light and heat. By 1903, the Institution's 
scientists began to think that solar radiation 
varied from day to day and from year to 
year. They tested this conclusion by meas- 
irements at stations ranging from sea level 
to Mi. Whitney, three miles high, and from 
California to the Deserts of Sahara and 
Chile, over many years of study before they 
allowed themselves to fully believe it. By 
1925 conclusive proof had been developed 
that this variation influenced the earth's 
weather. The manner in which this in- 
brought to bear, however, is very 
complex and has not yet been fully unrav- 
eled. But it seems demonstrated that a va- 


fluence i 


riation as small as one-half of one per cent 
is sufficient to produce really 
For this reason it is 


noticeable 
changes in weather. 
vital that the measurements of solar radia 
tion be accurate to the highest degree. To 
increase this accuracy is the main reason for 
the establishment of a new station in the 
Eastern Hemisphere. Daily measurements 
from this stution will check those made at 
the two stations in California and Chile, 
which the Smithsonian already has. 

The ideal spot for measuring solar radia- 
tion would be at the top of the earth’s at- 
mosphere. in choosing a site for the new 
station, therefore, Dr. Abbot had to seek a 
pot where conditions approximated as 
nearly as possible those at the top of the 
First, the air had to be 
1s pure as possible, free from dust and 
smoke; it had to be dry, because even a 


earth's atmosphere. 


mall amount of water vapor absorbs great 
quantities of solar radiation; it had to be 
rare, which condition could only be satisfied 
hy choosing a high altitude; it had to be 
uniform and anchanging. 

But these physical conditions were not all. 
The site had to be easy of access, so that 
complicated outfits and supplies could reach 
the station; and under stable, enlightened 
governments, safe from theft and massacre, 
and where supplies and society could be 
found. 

To meet all these dificult conditions was 
no simple task. Dr. Abbot's first objective 
was the summit of Djebel Mekter, a peak 


7,000 feet high, near the military post of 
Ain Sefra in French Algeria. Dr. Abbot 
climbed the peak, but he was only moder- 
ately favorably impressed with the sky con- 
ditions. 

Egypt, Dr. Abbot’s next stop, boasts of its 
cloudlessness, but the desert lacks easily ac- 
cessible peaks necessary to getting above the 
haze and sandstorms. Dr. Abbot learned of 
a mountain on the border of the Sudan 
where no rain ever falls, but to reach it 
required a 200-mile journey over sand from 
the nearest water. Mount Sinai, where 
Moses received the Law also had to be 
crossed off the list of possibilities because of 


P. & A. Photos 

Dr. Charles G. Abbot and his invention, the silver-disk pyroheliometer for meas- 

uring the heat of the sun’s rays, which is being used by the Smithsonian Institu- 
tion in connection with Dr. Abbot’s new method of weather prediction 


the dificulty of access, the bleakness of its 
winters and several other drawbacks. 

Dr. Abbot left northern Africa and Asia 
Minor little cheered by the sites they of- 
fered. His next objective was the region 
about Quetta in British Baluchistan. The 
first condition to be met in considering a 
site in this stamping ground of the warlike 
hill tribes was the safety of the observers. 
Formerly the savage hill men used to pour 
out on the plains of Delhi on raiding expe- 
ditions. The British have established posts 
in Baluchistan and easterly to. put an end to 
this, but the hill men are no less worth 
watching for that. In going about in the 
neighborhood it is the regulation that each 
auto shall contain a loaded rifle and two 
men able to use it, besides the chauffeur. If 
ladies are to be of the party, two days’ 
notice to the garrisons are required. 

In such country as this Dr. Abbot in- 
He finally picked on Khojak 
Peak, 70 miles northwest of Quetta and only 
ten miles from the Afghan border. This 


spected sites. 





peak is 7,500 feet high, and but half a mile 
from Khojak Pass. 

The authorities, while they regarded the 
Khojak as one of the safest regions in their 
jurisdiction, imposed the conditions that the 
American observers, if they established 
themselves there, must live at the garrison 
post of Shelabagh three miles east; that a 
couple of enlisted natives must be contin- 
ually at the observatory on the peak; and 
that a third must always ride on the auto 
to and fro. Against these disadvantages 
Khojak possessed the attraction of superb 
sky conditions. “Neither on Mount Whitney 
in California,” said Dr. Abbot, “nor on 


Mount Montezuma in Chile, have I ever seen 
quite so pure a sky as I saw there.” 

Reserving decision on the Baluchistan site, 
Dr. Abbot set out to investigate his last 
possibility — Southwest Africa. Pushing 
through the big cities of the Union of South 
Africa he reached the upland country which 
has been given to the Hottentots as a reser- 
vation. He thus records his impressions of 
the heavens at night in this area: 

“It was a glorious sky. At one time 16 
of the.21 brightest stars of the whole heavens 
were visible. So exceedingly clear was the 
atmosphere that the great stars went blazing 
down to the very horizon and were blotted 
out, one by one, by the hills 30 miles away, 
with lightning-like suddeness. Before such 
an inspiring sight sleep came but fitfully.” 
Dr. Abbot added that no one remembered 
any rain for ten months so that he could not 
but decide that if a site could be found, this 
was the ideal spot for his observatory. 

The following day by auto and on foot, 
guided by a Hottentot, Dr. Abbot climbed 


Mount Brukkaros. “It is a strange moun- 
tain,” he says of it. “Lying about 20 miles 
to the west of the railroad and 200 miles 
south of Windhoek, capital of Southwest 
Africa, Mt. Brukkaros sticks out as the only 
peak of consequence in a circle of at least 
50 miles diameter. It is inaccessible on all] 
sides excepting by the dry bed of a stream 
approaching a gradual ascent of about three 
miles from the south. The mountain is 5,200 
feet above sea level and quite 2.000 feet 
above the plateau. Only four or five miles 
in its greatest length and with no neighbor- 
ing peaks for many miles, its isolation and 
abruptness are really uncanny. The sum- 
mit is like a cup with a flat bottom about 
half a mile in diameter and a steep rim 
1,000 feet high. 

Hours of exhausting scrambling finally 
revealed a suitable site for the tunnel 35 feet 
deep which will provide for the installation 
of the bolometer, an electrical thermometer, 
sensitive to a millionth of a degree, which 
therefore requires very constant temperature. 
The exposure was suitable to permit the 
sun’s rays to be reflected in the cave within 
an hour of sunrise. Dr. Abbot therefore 
settled on this site, and the chief of the 
Department of Works of Southwest Africa is 
now engaged in getting it into shape. 

Before finding the observatory site, Dr. 
Abbot had come upon a natural cave suit- 
able for a dwelling for the observers. This 
required only moderate enlargement and the 
building of a front wall and partitions to 
make it the most satisfactory home possible 
in such a place. Warm in winter, the heat- 
ing problem will be solved, and with a 
porch awning for summer, it will be the only 
cool place except the observatory on the 
mountain. 

Such will be the home and the working 
quarters of two American observers for the 
next three years at least. The men are 
scarcely to be envied even by the most op 
timistic. They will be exiled on a barren 
crater in the wilderness, seven miles from 
even Hottentot neighbors and 60 miles from 
a fair-sized town. To cover even that seven 
miles they will have to scramble down a 60 
foot precipice and then pick their way three 
miles over a stream bed to their automobile. 
They will have to haul their supplies over 
this route and derrick them up the precipice. 
There is no water in the cup itself, so that 
until the contemplated reservoir catches 
enough from the meagre rainfall they will 
have to haul this from the foot of the preci- 
pice. 

What are the compensations for this iso 
lation and loneliness? The phonograph, 
and the radio, of course, which will permit 
them to listen in on Cape Town and Johar 
nesburg; books and games to fill their let 
sure hours; hunting of sorts,—springbucks, 
gemsbucks, koodoos and even leopards. But 
most important of all, a work which is ab 
sorbing in time and energy and which prom 
ises results for which any man might be 
proud to sacrifice himself. For it is difficult 
to conceive of any scientific accomplishment 
whose results would be more immediate t@ 
every human being than that of the perfect 
ing of long range weather forecasting. It 
would remove much of the element of risk 
in the farmer’s economic life, it would mean 
safety to the sailor and to the airman, it 
would mean the elimination of waste am 
loss to the business man and its economie 
significance would be incalculable. 

The Smithsonian Institution, of course 
does not propose to enter the field of weather 
forecasting. It is an institution for the 
learning of new facts for the increasé 
knowledge among men. What it is n0W 
seeking to do is to unravel the facts concer 
ing the sun and its influence on weather. 
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When it has done this it will leave their 
application to other agencies. 


The Smithsonian Astrophysical Observa- 
tory has concrete proof that it is on the 
right track. Since 1918, for instance, the 


Weather Bureau of Argentina has been mak- 
forecasts on the solar constant 
values from the Smithsonian ob- 
servatory in Chile. These have 
proved so valuable that the government is 


ing weekly 
received 
forecasts 





Experiments with artificial lightning. 
Lightning either strikes a rod or 
strikes the ground at least four times 
the length of the rod away 

able to sell them to business men and 
farmers. 

From the point of view of safety, accessi- 
bility and sky conditions, Mt. Brukkaros was 
the most favorable spot found by Dr. Abbot 


for the observatory to be established with 


National Geographic Society funds. He ex- 
pects to have good weather for observing 


every day throughout ten months of the year 
and three quarters of the time in the re- 


maining two months—the so-called rainy 
season. Annual rainfall averages about 3 
inches. Although the new station is not so 


high as the one in Chile, the dryness and 
clearness of the air are very extraordinary. 
Having picked his spot, Dr. Abbot had to 
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obtain a vote of the Hottentot tribe to per- 
mit him to locate there. This he got easily. 
In addition, the government of Southwest 
Africa proved cordial to the project and has 
assigned Mr. A. Dryden, Public Works In- 
spector, to build the observatory at cost. Free 
importation of the outfit is also: guaranteed. 

Meanwhile the outfit in America has been 
made ready. The two observers have been 
picked. They are Mr. W. H. Hoover and 
Mr. F. A. Greeley, both of whom have spent 
years under Dr. Abbot’s direction on other 
observatories of the Smithsonian Institution. 
They will leave for Africa in July and it is 
hoped that observations will begin in Sep- 
tember, and that daily reports will begin to 
be wired to Washington about six months 
later. 


Protecting Oil Tanks From 
Lightning 

THE recent oil fire in California, which 
resulted in the death of two men and the 
destruction of more than $10,000,000 in oil 
and property, was attributed to lightning. 
The lightning hazard is well known to the 
oil industry, and studies of protection meth- 
ods have been made. 

Oil storage tanks are necessarily so large 
that reinforced concrete tanks, rather than 
those of metal, must usually be used. These 
concrete reservoirs are frequentiy 500 feet 
in diameter, and sometimes in oval form as 
large as 600 by 1,200 feet and 30 feet deep. 
As many as 25 or more such tanks sometimes 
make up a “tank farm.” The tops are of 
wood, often covered with felt as a protection 
from the heat of the sun and the consequent 
evaporation. 

Very frequently, especially with certain 
types of oil, the space between the surface 
of the oil and the top of the tank becomes 
filled with an explosive mixture of air and 
oil vapors. In general, no lightning protec- 
tion is used. 

F. W. Peek, Jr., consulting engineer of 
the General Electric Company at Pittsfield, 
Mass., speaking at the annual meeting of the 
American Petroleum Institute in An- 
geles last January, described experiments 
which had been made in the Pittsfield lab- 
oratory with artificial lightning and minia- 
ture oil tanks, and told how protection from 
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A wire strung over a tank protects it from direct strokes of artificial lightning 





direct hits by lightning can be secured. The 
following, written from notes made during 
Mr. Peek’s address, are of interest in view 
of the recent oil fires. 

“In considering oil tanks, two cases must 
be kept in mind—the tank containing ex- 
plosive mixtures and the tank free from such 
gases. 

“Where there are explosive mixtures, the 
protection problem is exceedingly difficult. 
Just as a considerable voltage may appear on 
electrical transmission lines a mile or more 
from the lightning discharge, because of 
‘wireless’ or induction effect, so may sparks 
be caused by voltages induced in metal parts 
of the tank, even though the tank is not 
struck directly by the lightning. A spark 
at 500 volts, caused by a lightning stroke 
several miles away, could ignite the mixture 
and cause great damage. 

“If a tank were made completely of insu- 
lating material, there could be no spark, but 
there are always pipes, nails, conducting 
strips, and so on, more or less isolated. 
Grounded wires strung over the tank, as in 
the case of a protected transmission line, 
would reduce the voltages. A grounded two- 
inch net cage would reduce the voltages to 
about one-tenth. The hazard would be re- 
duced, but it would only mean that the storm 
would have to come closer to cause the little 
spark. The only safe method where there 
is explosive gas is a complete metal tank, 
inside of which no sparks can occur. Even 
then, however, there is danger when pre- 
jections extend from the surface. 

“Where explosive mixtures of gases can be 
kept from the tank, the chance of induced 
voltages causing trouble is small. Direct 
hits, however, could set the oil-soaked roof 
on fire. There are a number of principles, 
discovered in the Pittsfield laboratory, that 
can be applied to prevent the tank from 
being struck. It has found, for in- 
stance, that lightning strikes the 
ground nearer a conducting rod than four 
times its height. If the lightning does not 
strike the rod, then it hits the ground some 
distance away. A number of rods properly 
placed about the tank would either take the 
hits or cause the lightning to strike the 
ground some distance away. Grounded 
wires strung over the tank, a grounded metal 


been 
never 


Artificial lightning makes a direct hit on an unprotected miniature oil tank in 
a demonstration of lightning protective measures 





net or metal roof afford protection against 
direct hits. A tank made compietely of 
metal is ideal here also. 

“The researches, which showed that a man 
standing has 15 times the chance of being 
struck by lightning that a man flat on the 
ground has, showed that a storm discharging 
over a tank farm is likely to strike it. They 
also showed that it is the edge of a smali 
tank which will always be struck, while the 
very large tanks may be hit anywhere. 

“The investigations also showed that ex 
plosive gases may be set off by sparks pro- 
duced by means other than lightning as, for 
instance, static sparks produced by friction.” 


v 





This reflecting telescope cost less than 
ten dollars to make 


Another Amateur’s Telescope 

Tue description of a long-focus, Hersche! 
ian type, reflecting telescope has been re 
from Mr. A. B. Hayden, its maker 
an atterney and an enthusiastic amateur 
telescope maker who lives in Manchester, 
New Hampshire. A photograph of the iel 
scope is reproduced above. 


ceived 
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The mirror has an aperture of 
5% inches and a focal 112% 
The mounting is of the alt-azimuth 
type slow-motion both 
altitude and azimuth. The mirror is mounted 
in an framework, 
tube, and is protected from cross lights and 


concave 








































































length of 
inches, 
handles in 


and has 


open instead of a closed 
a hood, shown at the rear or 
The 


It is mounted a few 


reflections by 
lower end of the telescope. eyepiece 
is similarly protected. 
degrees outside of the optical axis so that 
the observer's head does not intercept the 
light entering the telescope 

Because of the great focal length as com- 
pared with the aperture, there is no percep- 
The Herschel- 
ian type of mounting dispenses with the use 
diagonal mirror, although it 
has other drawbacks. 

The total cost of the telescope, exclusive 
of the than ten dollars, 
according to Mr. Hayden, who is now work- 
ing on a twelve-inch Cassegrainian type of 


tible distortion of the image. 


ot prisms or 


finder, was less 


telescope with 52-inch focal length. This 
instrument will have a fixed equatorial 
mounting, with a shelter, which will make 
it more expensive. 

a . . 


Whistling Backwards, an Example 
ef Railroad Conservatism 

Where 
placed? 

customarily placed directly behind the steam 
dome, the sand box, the bell and the stack, 
cutting off most of the sound which should 
be thrown ahead of the engine instead of 
out to the side and behind it? The whistle, 
says Professor Foley, Head of the Depart- 
ment of Physics at University of In- 
diana, writing in Railway Age (New York), 
should be piaced directly on the front of the 
locomotive and should be provided with a 


should a locomotive whistle be 
Why are the whistles of locomotives 


the 


sound reflector so that the warning signal 
will be thrown strongly in advance where 
it can be heard by motorists seated within 
closed cars 
Doubtless, when locomotives first began to 
be common, nearly a century ago, the matter 
of placing the whistle on the locomotive was 
There then few 
Today the motor car has 


The 


of trifling moment were 


competing nolses. 
changed the 


situation. locomotive 


whistle is now important as a warning. Yet 
auch is the conservatism of railroad men 
that the obviously detrimental habit of 


placing the whistle in the wrong place has 
lived on for, decades. 

Professor Foley estimates that it is costing 
us the price of 4,000,000 tons of coal yearly 
to blow whistles which could be blown to 
better advantage and with far less expendi- 
ture of energy if the whistles not 
asked and muffled by the various obstruc- 
tions mentioned above. that “the 
location 6f a locomotive whistle is usually 


were 


He says 
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about as bad as if it were placed inside the 
cab or under the locomotive itself.” 
Bearing quite directly on this situation is 
the fact that for many months the railway 
journals have contained a running discus- 
sion of the lack of college trained men with 
new ideas and a fresh point of view, in the 
railroading The man, 
unlike the present-day railroad man, has not 
been brought up for years in a circle whose 
traditions are so strong that they tend to 
crush out originality. At the present time 
extremely few railroad executives are col- 


profession. college 
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to a distance of 1,200 feet, stopped the car 
but not the motor and listened whenever the 
whistle was blown. From time to time the 
locomotive was turned further around on its 
turn-table, thus simulating the average con- 
ditions of audibility of a whistle all around 


the horizon. He found that the sound of 
the whistle is nearly three times as intense 
on either side of the locomotive as it is 


He 
proposes not only to remove the whistle to 
the very front of the engine, but to place it 
in a simple sound reflector like a bowl. As 


ahead, where it ought to be loudest. 





The Northrup high-frequency furnace at 


lege men, and even if the railroads are 
beginning to discover their lack in this 
respect, the young college graduate with 
few exceptions has proved unwilling to enter 
the organization of the railroad 
company because he feels that nearly every 
hand will be set against him. Men who 
have slowly worked their way up from yard 
foreman to superintendent or from telegraph 
operator to president do not as a rule take 
kindly to the college man. They feel that 
he does not know what they call “good 
railroading,” which is to be learned only by 
about forty years of actual experience on 
the railroads. So the whistle, along with 
many other similar details of the railroad 


average 


world, still remains where it has always 
been. 

With his new whistles and reflectors, Pro- 
fessor Foley conducted some _ interesting 


tests. He took a locomotive, placed it on a 
turn-table, put a man in the cab to blow 
the whistle, and then drove in a closed car 


the United States Bureau of Standards 


the second diagram shows, the audibility 
would then become four times as great in 
front as in the rear. “Even a mule knows 
that sound can be reflected,” says the Pro- 
fessor, “for the mule turns his ears in the 
direction from which the sound comes.” 

We reproduce from Professor Foley’s 
article a diagram showing the relative in- 
tensity (dotted line) of sound all round the 
horizon from a locomotive having its whistle 
placed in the usual position; also a diagram 
showing the relative intensity when the 
whistle is placed on the head of the engine 
and in a reflector. It will be noted that in 
the first diagram, showing the present con- 
ditions, the sound is actually stronger behind 
the locomotive than in front of it, and two 
or three times as intense at right angles to 
the track as along the track. 

To make matters worse, when the locomo- 
tive is running (as it was not in these tests) 
the exhaust steam and smoke and hot con- 
yection currents from the boiler are swept 
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back ever the locomotive, absorbing much 
of the energy of the whistle. “If anyone 
doubts this statement,” asserts the Professor, 
“let him stand on one side of a bonfire and 
talk to someone on the other side. He may 
fail to make himself heard at all.” This is 
due to the fact that a part of the energy of 
a sound wave is reflected when it falls upon 
a stream of hot gases. 

Benjamin Franklin’s homily about “paying 
too much for the whistle” becomes apposite 
when we read that a locomotive whistling 
two minutes out of each hour thus consumes 
30 extra pounds of coal and 275 pounds of 
water hourly. The smaller but correctly 
located whistle advocated by Professor Foley 
would consume much less if given a chance 
to work at its best advantage. 

Some railroad men have already objected 
to Professor Foley’s plan, stating that the 
whistle is not merely a warning to motorists, 
but is a signal which must also be heard by 
the brakeman at the rear of the train. Yet 
the two diagrams show that with the whistle 
placed in front of the stack and within a 
reflector there would still be as great audi- 
bility behind the train as there now is in 
front. 

Thus for nearly a century the railroads 
have been whistling backwards. 


* * * 


Radio-Operated Furnace Melts 
Precious Metals 

A new 14-kilowatt radio-operated furnace 
for melting platinum and other metals has 
just been installed in the Metallurgical Di- 
vision of the United States Bureau of Stand- 
ards at Washington, according to a short 
article furnished by S. R. Winters. The 
vacuum tubes used in this apparatus are 
identical in shape, size and characteristics 
with mary of the electron tubes found at 
any radio broadcasting station. Six 250-watt 
transmitting electron tubes are employed. 
The 110-volt, 60-cycle electric house-lighting 
system is the sole source of power, no motor 
generator, batteries or other current supply 
being required. 

The purpose of this high-frequency con- 
verter is to change the 60-cycle electric- 
lighting current into one of high frequency 
—on the order of 300,000 cycles per second. 
This frequency or wavelength is employed 
to raise heat for the melting of platinum, 
gold, or other precious metals, instead of 
being used as a mediym for radio signal- 
ing. In the production of pure platinum, for 
example, this type of furnace is peculiarly 
fitted, and little difficulty is experienced in 
reaching a heat of 3,000 degrees Centigrade 
(5,430 degrees, Fahrenheit). 

This variety of furnace, the invention of 
Dr. Edwin F. Northrup of Princeton Uni- 
versity, is capable of heating with marked 
rapidity. A crucible filled with graphite can 
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Left: The curve of sound intensity surrounding a locomotive whistle mounted according to the present custom. 
tions of a chime whistle mounted in the advocated sound reflector. Right: The effect of a sound reflector. The dotted curve shows where the sound is heard best 


The locomotive is shown in the circle. 
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be subjected to a temperature of 4,500 de- 
grees, Fahrenheit, in less than 20 minutes. 
Yet, with this degree of heat on the inside 
of a steel furnace, the temperature on the 
outside is not likely to exceed 212 degrees, 
Fahrenheit, a condition contributing to the 
operator’s comfort, especially during the 
summer months. The capacity of a powerful 
furnace of this type—for example, when op- 
erated by a 20-kilowatt, high-frequency con- 
yertér,—is suggested by its achievement of 
melting 85 pounds of copper per hour, or 
between 500 and 700 pounds of this metal 
in the course of eight hours. 

The Northrup high-frequency furnace works 
on the principle of a transformer in which 
the primary is a conductor, in the form of a 
coil of copper wire or tubing, and the sec- 
ondary is a mass of conducting material 
within the coil. The current within the 
primary coil does not heat up much above 
room temperature, the coil being water 
cooled, but the mass within it, forming its 
secondary, is rapidly heated to a high de- 
gree. Thus, this type of furnace should be 
thought of as a transformer in which, instead 
of attempting to reduce heating effects to a 
minimum, as is the case with the ordinary 
transformer, these effects are exploited as 
fully as possible. As a transformer it would 
be highly inefficient. Regarded as a heating 
furnace it is highly efficient and effective. 

The high-frequency converter sometimes 
produces interference with the reception of 
radio communications. The amount of dis- 
turbance caused by this radio-operated, fur- 
nace is a disputed question, some claiming 
that it is considerable, while others maintain 
that it is a negligible quantity. 

Strange to say, this same furnace may be 
employed for increasing the efficiency of the 
vacuum tubes used in radio receiving sets. 
Quite recently, in fact, licenses were issued 
by the Government to the General Electric 
Company, the Western Electric Company 
and to the Westinghouse Electric and Manu- 
facturing Company, permitting them to man- 
ufacture high-frequency apparatus for heat- 
ing the interior parts of vacuum tubes while 
gases are being expelled. Gases in the 
metal parts of such tubes are said to be 
more readily driven off by the induction 
method just described than by applying heat 
to them during evacuation—the former 
method. 

The converter, which transforms the 60- 
eycle electric current into high frequencies, 
is enclosed in a metal cage. On its face is 
a switchboard, containing a wheel for con- 
trolling the electric power and indicating 
wattmeter. The three essential units of this 
converter are enclosed in the cage. These 
are: the condensers, a transformer, and a 
discharge gap. The latter has two elec- 
trodes which are raised and lowered over a 
surface of mercury held in a metal con- 
tainer. A hand wheel on the face of the 
switchboard is manipulated for raising and 
lowering the electrodes. The power deliv- 
ered by this converter may be varied from 
zero to many kilowatts by changing the dis- 
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tance of these electrodes above the surface 
of the mercury. The transformer steps the 
line voltage up to 6,000 volts. 


* * * 


Fat Sweet Potatoes 


Contrary to popular belief, the day of 
chance discoveries is not entirely past. Per- 
haps the latest case is that of controlling the 
shape of sweet potatoes by using certain 
fertilizing elements. 

In 1921, while digging sweet potatoes to 
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perimental work was done, differences in soil 
and climate may require a slightly different 
proportion of potash. 

What this discovery will mean to sweet 
potato growers in guiding their use of fer- 
tilizers may be seen in the average results 
obtained in Schermerhorn’s tests. Fertilizers 
with no potash gave such a large percentage 
of spindly tubers that only 100 bushels an 
acre were marketable. The same quantity 
of a 3-8-8, with its 8 per cent of potash, gave 
152 bushels per acre—-a 52 percent increase. 
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The plot treated with a fertilizer containing eight percent 


of potash produced 


these desirably-shaped potatoes 


measure the influence of different amounts 
and kinds of fertilizerg on yields, L. G. 
Schermerhorn of the New Jersey Agricul- 
‘tural Experiment Station observed a marked 
difference in the shape of tubers coming 
from the various plots on which they were 
being grown. Schermerhorn at once fol- 
lowed the clue which pointed to fertilizer 
influence. 

This was a rather startling discovery, since 
both growers and scientists have always con- 
sidered such variations a natural phenom- 
enon beyond human control, like the shape 
of leaves or the color of an animal’s eye. 

Four years of subsequent tests finally 
proved that potash will influence the shape 
of sweet potatoes. A fertilizer containing 
but a small percentage of potash produces a 
large number of spindly tubers. Within lim- 
its, increasing the amount of potash increases 
the number of chunky tubers. The common 
commercial fertilizer containing 3 units of 
nitrogen, 8 units of phosphoric acid and 8 
units of potash, and known to the trade as 
a “3-8-8,” was found to be the most econom- 
ical from the standpoint of producing the 
most chunky tubers at the least cost. In 
other states than New Jersey, where the ex- 


This discovery, if made use of by the 
larger sweet potato growers, will mean to 
them a saving of hundreds of thousands of 
dollars a year. 

* x - 


A Warning to Amateur Telescope 
Makers 


In the Scientific American book, “Amateur 
Telescope Making,” pages 15 and 19, the 
telescope maker was advised to coat his 
mirror, after silvering it, with a lacquer di- 
luted six to one with amyl acetate. In cer- 
tain cases, lacquer diluted at the ratio of 
only two to one has been supplied. The 
latter ratio of dilution is that which is nearly 
always used when this lacquer is applied to 
silverware, but it is too thick for telescope 
mirrors. 

The manufacturer of the lacquer was vis- 
ited and, when fully acquainted with the 
peculiar requirement, stated in a very friend- 
ly manner that since so great a dilution was 
very unusual it was possible that the thicker 
lacquer had been sent to our telescope mak- 
ers in some cases by well-intentioned em- 
ployees. It should be obvious, however, to 
anyone that these manufacturers have dis- 
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played considerable patience, and a desire 
to aid science, in filling hundreds of small, 
one-dollar orders requiring special packing, 
and so on, since they ordinarily deal in much 
greater quantities of lacquer. 

To enable the telescope maker to decide 
whether or not his lacquer is sufficiently di- 
luted, the writer made a small experiment, 
with the following results: Lacquer diluted 
at two to one is almost as thick, in the can, 
as olive oil. It flows in an almost unbroken 
stream from a small stick and when poured 
over a test piece of glass it runs down quite 
deliberately. Lacquer diluted six or eight 
to one is nearly as thin as water, drops from 
a stick by drops and quickly runs down a 
pane of glass. If found in two to one dilu- 
tion an ounce of amyl acetate may be ob- 
tained from the drug store for a few cents 
and the proper dilution made. 

Several amateurs have expressed fear that 
lacquer ‘will injure the optical qualities of 
their mirrors. This method of protecting 
them is not, however, a novelty. It was first 
tried at the Paris Observatory and, according 
to Bell, in his excellent book, “The’ Tele- 
scope,” (McGraw-Hill Book Co.), it has 
been in use since 1913 at the Harvard Ob- 
servatory, particularly on the 2¢inch re- 
flector. R. W. Porter has also used it for 
years and confirms the authorities mentioned 
above. However, Bell emphasizes strongly 
that it must not be used too thick. He 
recommends a six to one, or even an eight 
to one, dilution. 

Inquiries received indicate the advisability 
of issuing another warning. In making the 
Foucault test, the lamp should remain sta- 
tionary. If moved with the knife-edge, the 
formula used (page 62, “Amateur Telescope 
Making”) will bring about a serious case 
of over-correction of the mirror, doubling 
the desired correction, unless changed to 
r’ over 2R, 

* * me 


Most Powerful Narrow Gage 
Locomotive in Existence 

THE engineers who located our western 
railroads, through the Rockies and the Cas- 
cade Mountains, found themselves confronted 
at times with a bewildering task. If the 
roads were to handle the heavy passenger 
and freight trains which would be required 
as the country developed, it was necessary 
to keep the grades down below certain 
limits. Hence, in crossing the mountains, 
the engineer, in order to develop his line 
with reasonable grades, frequently had to 
gain distance by swinging his line to and 
fro up the mountainside until, when he had 
reached the top, the distance traversed by 
his located line, in extreme cases, would be 
many times as great as the distance meas- 
ured in an airline from valley to summit. 

Nowhere was more difficult mountain 
country encountered than in the territory 
covered by the lines of the Denver & Rio 
Grande Western Railway. So costly was 
the construction that it was decided to re- 
duce the gage from 4 feet 8% inches to 3 
feet. For many years, the system remained 
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A representative lot of sweet potatoes from 


a plot treated with a fertilizer 


containing six percent of potash 
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lot of sweet potatoes grown on a plot treated with a ieee 
fertilizer. 


. Many of the tubers are spindly 
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Broad-gage mountain locomotive used on the mountain division of the Denver 
and Rie Grande Western Railroad. Weight, engine and tender, loaded, 644,600 
pounds; cylinders, 28 inches by 30 inches; horsepower, 3,300 


gage: but gradually, as trafhic in- 


creased, the jines have been changed from 


narrow 


narrow to broad gage, until only certain 
sections of the 3-foot gage system are now 


in operation. 

We show a profile of a portion of the 
narrow-gage line on the route from Denver 
to Durango, commencing at Alamosa and 
will be seen that 
-the maximum 
varying on certain stretches of the line from 
1.42 percent to 4 percent—but the curvature 
is also extremely severe—the 


& 


extending to Arboles. It 
not only are the grades heavy 


of the line 
maximum varying from curves of 10 degrees 
to as high as 20 degrees. We direct par 
ticular attention to the section of line be 
tween Chama and the summit at Cumbres, 
where there is a grade of 4 percent and the 
maximum More- 
the whole amount of curvature is 3,523 
degrees, or nearly ten complete circles. 
The great difficulty of operating freight 
and passenger trains over lines with heavy 
grades and will be understood 
from the fact that the principal roads of 
the country have spent hundreds of millions 
of dollars during the past twenty-five years 
in taking the curvature out of their lines and 
in cutting down the grades, so that on some 


curves are 20 degrees. 


over, 


curvature 


systems a grade of 1.5 percent and 5 degree 
curves are the maximum. 5o difficult is the 
country through which this narrow-gage line 
runs, that any such reduction of curvature 
and grades would be prohibitive, not only 
because of physical difficulties but because 
of the cost. 

We present illustrations of the two latest 
and powerful locomotives which are 
operating trains over the mountain divisions 
of the Denver & Rio Grande—the one being 
used for operation and the 
other en the bread-gage lines. The narrow- 
gage locomotive is the most powerful of its 
kind in and it is really remark- 
able that so much weight and power could 
: capable of 


most 


narrow-gage 


existence, 

me gio ; 
be assembled in an engine 
operating on track only 3 feet wide, espe- 
cially when we remember that it has to run 


around curves of as high as 20 degrees. 
The secret of its stability lies in the fact 


that, in spite of the height and buik of the 
locomotive, its center of gravity, because of 
the great weight of cylinders, frames, 
wheels and driving gear, lies very low down. 
Moreover, stability is further assured by 
giving a high super-elevation of 
inches to the outside rail of the curves. 

The total weight of the engine and tender 
loaded is 286,600 pounds. How great is the 
increase in weight and power of a broad- 
gage engine due to the larger dimensions, 
is seen by a comparison of this narrow-gage 
locomotive with the latest broad-gage loco- 
motive built for mountain service, for the 
whole weight of the engine and tender 
loaded is 644,600 pounds. 

We present herewith in parallel columns 
the principal items of the two locomotives. 
it will be seen that in the broad-gage type 
the cylinder dimensions, as compared with 


several 


up from 20 
inches by 30 


the narrow-gage, have 
inches by 24 inches to 28 
inches: that the length over all has increased 
from 67% feet to 95 feet; the height from 
1314 feet to 16 feet; and the width from 
just under 10 feet to over 11 feet. The 
narrow-gage tender carries 5,000 gallons of 
water and the broad-gage 14,000 gallons, and 


the load of coal has increased from 8 tons 
99 


y » 
gone 





The heaviest narrow-gage locomotive. 


readily dissolved by many of them and is 
liable to bring about -the symptom: complex 
known under the different names of hemo- 
chromatosis, bronzed diabetes and pigment 
cirrhosis. 

As a consequence of modern economic 
and social changes, the latent dangers of 
poisoning from certain heavy metals are now 
suddenly presented to the public at large. 
Gasoline, says this noted medical journal 








to <2 tons, 
Comparison Narrow and Broad Gage Locomotive 
Denver & Rio Grande Western Railroad 

NARROW GAGE BROAD GAGE 
Ry ee 20 ins. Diam.; 24in. Stroke 28 ims. Diam.; 30-in. Stroke 
ee ee | 44 ins. Diam. 63 ins. Diam. 
Boiler Pressure ............... 195 Ibs. per sq. in. 210 Ibs. per sq. in. 
ee | re 67 ft. 5% ins. 95 ft. 
EEE eee re 13 ft. 4 ins. 16 ft. 
ME UNE Gnd aos pa cee 10 ft. 11 ft. 2% ins. 
Weight on Drivers.............. 143,850 lbs. 257,500 Ibs. 
Total Weight of Engine......... 187,100 lbs. 377,000 Ibs. 
Engine and Tender Loadec...... 286,600 Ibs. 644.600 Ibs. 
Capacity of Tender............. 5,000 gals. Water 14,000 gals. Water 


8 tons Coal 
1,410 


Horsepower of Boiler............ 


**Hooch,” “Home Brew” and 
Copper 
Sucu is the title under which the Journal 
of the American Medical Association (Chi- 
cago) points out that copper should not be 
employed where it may come in contact with 
foods or drinks, especially if they contain 


acids of any sort. Copper, it is stated, is 


22 tons Coal 


3,300 


in an editorial, brought about nation-wide 
concern about lead. Suicides and syphilis 
awakened a new interest in mercury. And 
now the bootlegger brings copper to our 
toxicologic attention. 

As medical authorities point out, the fact 
that our organs on chemical examination 
show a certain amount of copper, does not 
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Profile of difficult narrow-gage line of Denver and Rio Grande Western Railroad 
across the mountain divide where the grades reach four percent and the curves 
run as high as 20 and 24 degrees 


Built for hauling trains over severe 
mountain grades of the D. and R. G. Western Railroad. Total weight, loaded, 
286,600 pounds; cylinders, 20 inches by 24 inches; horsepower, 1,410 


mean that we are all suffering from copper 
poisoning, for it seems that we can handle 
five to ten one-thousandths of a gram of 
copper per day. If, however, the amount 
absorbed exceeds a certain definite limit, 
the danger of pigmentation of the liver and 
pancreas is evident. Chemists have demon- 
strated that present-day distilled liquors 
may contain as much as 173 one-thousandths 
of a gram of copper per quart, while samples 
of “home brew” have been found to show 
the presence of 23 one-thousandths of a gram 
per quart. 

It is pointed out that the introduction of 
the copper into the drink is due to the 
action of organic acids in the mash, distill- 
ing over with the alcohol and acting on the 
worm of the condenser, when it is made of 
copper. Cocktail shakers of copper or 
brass, lined with silver or tin, come in for 
part of the incrimination. When the plating 
of these receptacles wears off or dissolves, 
the acids readily attack the copper. But 
on the shoulders of the “old Demon Rum” 
about which sentimentalists have raved for 
centuries, does not fall all of the medical 
journal’s obloquy. It is pointed out that 
lemonade containing acids is usually shaken 
in copper shakers at soda fountains, and 
that copper pots and kettles also find use in 
the kitchen. 

The advice of the medical authorities who 
warn us about these dangers, seem whole- 
some, says the medical journal, and con 
tinues; “copper should not be employed 
where it may come in contact with foods 
or «drinks, especially if they centain acids 
of any sort, because it is readily dissolved 
by many of them.” 


* * * 


Not A Buried Treasure Finder 

In the December 1925 issue of the Scien 
tific American, we published a brief, nom 
technical summary and critique of the sev 
eral methods of prospecting from above 
ground, for ores, oil and so on. One of 
the methods mentioned was that which em- 
ploys the torsion or gravity balance. This 
instrument determines slight variations im 
the density of the rocks beneath the sut 
face, and in that manner it has proved to be 
of great assistance in locating large, valuable 
deposits of mineral and oil. 

We have now received for review a brief 
treatise entitled, “The Eétvés Torsion Bak 
ance,” published by one of the manufac 
turers of these delicate instruments, L 
Oertling, Ltd., London, England. This 
work of about 100 pages describes the im 


strument, the method of observing, the 
planning of the survey, and so on. To quite 
a degree, it is mathematical. The use of 


the torsion balance requires training, not 
only in higher mathematics, but in geology. 
The instrument costs several thousand dol- 
lars. It is now in regular use, especially by 
the large oil companies, but it does not lo 
cate “buried treasure.” 
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Challenge 


We'll make a little 
wager with you that if you 
try one tube of Listerine Tooth 
Paste, you’ll come back for more. 
LARGE TUBE—25 CENTS 
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Would 
your 


J OU know how broth- 
ers and sisters argue 
about things. 


Well, here was a case 
where the boy was much 
put out because his sister 
would not accept the atten- 
tions of his best friend, or 
go out with him. 


She simply refused flatly and 
he could never find out why. 


“You wouldn’t either,’ she 
said, “if you knew what I 
know.” 

o * * 


You, yourself, rarely know 
when you have halitosis (un- 
pleasant breath). That's the 
insidious thing about it. And 
even your closest friends won't 
tell you. 


Sometimes, of course, halitosis 
comes from some deep-seated 
organic disorder that requires 
professional advice. But usually 
—and fortunately—halitosis is 
only a local condition that 
yields to the regular use of 
Listerine as a mouth wash and 
gargle. It puts you on the 
safe and polite side. More- 
over, in using Listerine to 
combat halitosis, you are 
quite sure to avoid sore 
throat and those more seri- 
ous illnesses that start with 
throat infections. 


Listerine halts food fermen- 
tation in the mouth and leaves 
the breath sweet, fresh and 
clean. Not by substituting some 
other odor but by really re- 
moving the old one. The Lis- 
terine odor itself quickly dis- 
appears. 


This safe and long-trusted 
antiseptic has dozens of differ- 
ent uses; note the little circular 
that comes with every bottle. 
Your druggist sells Listerine in 
the original brown package 
only—never in bulk. There are 
four sizes: 14 ounce, 7 ounce, 
3 ounce and 114 ounce. Buy 
the large size for economy.— 
Lambert Pharmacal Company, 
Saint Louis, U.S.A 
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Joining the wires in a great trunk nerve between New York and Chicago 





The Nerves 











of a Nation 





THE magnitude of our present 
system of telephone communica- 
tion was beyond the thoughts of 
men fifty years ago. While at 
that time Bell, the inventor, had 
a praphetic vision of places and 
houses and factories connected 
by telephone, even he could not 
have foreseen the American city 
of skyscrapers with more tele- 
phones in one building than are 
to be found in many a foreign 
country. 

The massed multitudes of the 
modern city can no longer be 
served by wires strung in the air. 
We now have telephone cables 


no bigger than a man’s wrist 
each containing 2400 thread-like 
wires, carrying beneath the city 
streets their millions of spoken 
messages. Long distance cables 
overhead and underground con- 
nect cities with one another by 
storm-proof conductors, now be- 
ing extended into a country-wide 
network. 

At the present time nine-tenths 
of the 45,000,000 miles of tele- 
phone wire in the Bell System 
are in cable. The service of each 
telephone user has become more 
and more reliable with the exten- 
sion of .this cable construction. 





AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND AssocIATED CoMmPaNIES 





SYSTEM 


IN ITS SEMI-CENTENNIAL YEAR THE BELL SYSTEM LOOKS FOR- 
. WARD TO CONTINUED PROGRESS IN TELEPHONE COMMUNICATION 






















f SIMPLY rub in a few drops 


of Absorbine, Je. Asoothing, 
cooling and comforun feel 
ing follows the relaxed ten- 
sion of the muscles and 
nerves. 

1 co p 9 vt 
At off sogapiete 91.26 or postpaid 


‘or free tric! bottle 
W.F. Young, Inc. Springfield, Mass. 





Absorbine jr 


‘THE ANTISEPTIC LINtMENT 


SHAVE ELECTRICALLY! 


Although all razor manufacturers claim the 
diagonal stroke gives a perfect shave, it is_a 
fact that the average shaver finds it practically 
impossible to master this stroke. The Vibro- 
Shave Electric Safety Razor, due to its electri- 
cally vibrating blade, produces the same effect 
| as the diagonal stroke when drawn over the face 
in the natural way, for it cuts the hair diag- 
onally without the slightest irritation or pain 
| Send us $10.00 today, and we will send you the complete 
eutfit, including face and scalp massage attachments, five 





i | blades, cord and plug, attractively boxed. Shipments also 


| made ©.0, D. Your money potenced without question within 
| five days if you are not satis 
) For Use Witb 110 Volts mematien Current Only 


|) RAZOR PRODUCTS CORP. 
WARBRARIAY Dee 
Write for illustrated 



















Radio Notes 


A Review and Commentary on the Progress in This Branch of 
Rapid Communication 


Conducted by Orrin E. Dunlap, Jr. 





Herbert Photos 

A modern ship’s radio receiver. Square bakelite jackets protect the coils of the 

S.S. Hamburg’s receiving set. Note the flexible wooden washers which insulate 

the high-frequency wires used for plugging into the jacks on the panel behind 

the operator. Each jack corresponds to a different wavelength to which the 
transmitter can be tuned 


Television Near Says Engineer 

TELEVISION is within the grasp of research 
engineers and before a period of five years 
has passed, it will be possible to equip 
transmitting and receiving stations so that 
listeners can see what is transpiring before 
the microphone, according to Harry Saden- 
water, chief engineer of stations WGY, KOA 
and KGO. 

“But I do not believe we want to do both 
television and radio telephony simultane- 
ously,” Mr. Sadenwater told the Radio Club 
of America. “If a story is skilfully told 
or a musical program is skilfully presented, 
the entire performance is much more beauti- 
ful if the actual scenes and the appearance 
of the artists are left to the imagination, so 
the listener can form his own pleasing pic- 
ture of the heroine and the most villainous- 
looking scoundrel, and not have the opposite 
types appear because the personalities were 
best suited by voice characteristics for a 
particular part.” 





Receiving Licenses for Bay City 

AN ordinance to regulate the operation of 
radio receivers has been passed by Bay 
City, Michigan. It provides that no citizen 
can operate a receiver without a license, the 
fee for which is two dollars. Violations are 
punishable by a fine of not in excess of one 
hundred dollars and imprisonment for three 
months or either. A third violation brings 
about a revocation of the license. 





Weather and Fading 

HERTZIAN wave propagation tests con- 
ducted by the General Electric Company at 
Schenectady, New York, with the coopera- 
tion of radio fans in various sections of the 
United States, revealed that barometric pres- 
sure and weather have only a minor in- 
fluence upon broadcasting. However, the 
data show that signals received at short dis- 
tances are stronger when they have come 
through a region of even pressure, than 
when they have traveled from a high to a 
low pressure area or vice versa. At dis- 
tances of more than 400 miles the conditions 
along the surface of the earth seem to have 
little if any effect. 

In connection with the weather tests, ob- 
servations were made on fading, and it was 





found that there is a change in conditions 
from January to February. In the study 
of January reports, it was discovered that 
most of the bad fading was found in a 
definite region between 200 and 400 miles 
from the transmitter. The February reports 
indicated that equally bad fading occurred 
at all distances beyond 200 miles and was 
not confined to any particular zone. Ten 
percent of the reports record bad fading; 
35 percent slight fading and 55 percent no 
fading. 

It seems that radio reception everywhere 
is poorer in February than in January and 
the engineers believe this due to some 
change in the upper atmosphere rather than 
a change in weather conditions along the 
surface of the earth. 





Split-Wave Theory 

Data secured and compiled by the em 
gineers at WGY prove the theory that radio 
waves split into a ground and sky wave in 
passage from a transmitter to a_ receiver. 
According to the split-wave theory, one wave 
passes along the ground and the other trav- 
els 100 miles or so above the surface of the 
earth where it is reflected back by a semi- 
conducting surface in the upper atmosphere. 
The ground wave weakens rapidly and be 
comes negligible about 200 miles from the 
broadcasting station. Reception at greater 
distances is due entirely to the sky wave. 





Exclusive Radio Shop Doomed 
Says Retailer 

Exctusive radio stores will be a thing of 
the past within a year or two is the opinion 
of J. W. Griffin, President. of one of New 
York’s largest exclusive radio retail orgat 
izations. 

In an address before the Radio Manufac- 
turers’ Association, he said, “This is true 
because during the last three years the sea 
sonal nature of radio has become more and 
more marked. The season has become 
shorter at both ends, and the break between 
the months of good business and bad busi- 
ness more and more sharply defined. The 
radio business as a business probably begins 
about Columbus Day, October 12, and it 
is pretty nearly all finished by St. Patrick's 
Day, March 17. 
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“Enough business may be gained during 
these few months to show a small profit for 
the year,” said Mr. Griffin, “if added to the 
small sales that may be eked out of portable 
sets and accessories during the summer. 
But this is an immense waste of space facil- 
ities and energy during the summer, which 
should certainly be applied to some good 
purpose.” 

Mr. Griffin said that the successful dealers 
of the future will handle some other lines 
of merchandise, which will find a demand 
from March to October. 





WEAF Incorporated 


Station WEAF and the radio broadcast- 
ing activities of the American Telephone 
and Telegraph Company are now known as 
“The Broadcasting Company of America.” 
The reason for the incorporation, it was an- 
nounced, is that the radio problems differ 
from those of regular telephone operation 
and can therefore be more effectively 
handled by a separate organization. 





Radio-Compass Bearings Free in 
United States 

Tue United States radio-compass stations 
furnish bearings to mariners free of charge. 
The British charge $1.25 a bearing; France, 
$1.20 and Sweden, $1.30. The United States 
Navy compass stations furnished 126,606 
bearings during the last fiscal year. 





May Discontinue Standard Tests 
THe Bureau of Standards is considering 
the termination of the broadcasting of stand- 
ard frequency signals, partly because of 
the increasing use of piezo oscillators and 
the wide availability of reliable testing ser- 
vices at a number of laboratories that do 
commercial testing of frequency meters. 
The piezo crystals hold the station on its 
exact wavelength. 





Radio Increases Current 
Consumption 

DEVELOPMENT of radio receivers which 
dispense with batteries and employ the 
house lighting current, together with the 
fact that broadcast keeps 
people at home, is resulting in larger con- 
sumption of electricity, according to David 
Sarnoff, Vice-President and General Man- 
ager of the Radio Corporation of America. 
“The types of broadcast receivers which 
now operate completely from the lighting 
circuit require up to 200 watts for their 
operation,” said Mr. Sarnoff. “The numer- 
ous power accessories on the market require 
from seven to fifty watts. It is reasonable 
to assume that within the next three or 
five years, by far the larger percentage of 
broadcast receivers will draw their local 
source of energy from the lighting socket. 
It is estimated that the average of such 
receivers will consume energy at the rate of 
eight kilowatt-hours a month. 

“Radio is keeping the people at home. 
We have all known in a general way that 


this has resulted in larger monthly currert 
bills,” 


entertainment 





Princeton Station Talked with 
Hawaii 

Tue Princeton University Radio Club’s 
80-meter transmitter has been heard in 
Toulouse, London, Cape Town and New 
Zealand, and two-way communication was 
established on one occasion with an ama- 
teur station in Honolulu. The Princeton 
call is 3 DH. 

At the beginning of each college year a 
call is made for membership in the radio 
club and all members of the undergraduate 
body may qualify. 

Sun Spots Blamed 

Very few American broadcasting stations 
were heard in England during the past year 
compared with the records of other seasons. 
oremost among the theories advanced to 
account for a barrier to American programs 
M crossing the sea is that sun spots affect 
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diundum, 


and 


(rystolon 


in the Building Industry 


GRINDING 


Grinding plays a vital though 
unseen part in the building industry. 
Alundum and Crystolon abrasives, 
electric furnace materials produced 
through the medium of the giant 
hydro electric power plants of Niag- 
ara Falls, have a hand in the man- 
ufacture of practically every material 
that enters into modern building. 

The structural steel that forms the 
very backbone of every large struc- 
ture is fashioned by rolls ground by 
Alundum grinding wheels. 

Marble, granite and the other build- 
ing stones are coped and surfaced 
by Crystolon grinding wheels and 
polished by Alundum abrasive grain. 

Lumber is cut, planed and formed 
by saws and knives kept sharp by 
Alundum grinding wheels. 

Bright hardware and fixtures are 
buffed and plate glass is bevelled 
and polished by Alundum or Crys- 
tolon abrasive grain. 





Grinding Wheels 
Grinding Machines 


REFRACTORIES 


Alundum and Crystolon abrasives 
are serving the building industry 
in the form of refractories. In 
modern power plants Alundum and 
Crystolon bricks, plates, blocks and 
cements give furnace linings that 
will stand up under the severe firing 
conditions of present practice. 

Steel has its birth in furnaces 
lined with fused magnesia—another 
Norton electric furnace product. In 
the laboratory, the steel is tested 
and analyzed with the aid of Alun- 
dum laboratory ware. 

Tile, terra cotta and porcelain 
sanitary ware are burned in kilns 
lined with Alundum or Crystolon 
bricks set up with Alundum cement. 

Enameled plumbing ware is baked 
in kilns lined with Alundum muffles. 


NORTON COMPANY 
WORCESTER, 


MASS 








NORTON FLOORS 


In the form of Norton Floors 
Alundum abrasive enters directly 
into the building itself. Alundum 
Tiles, Treads and Aggregates have 
made available to architects a walk- 
ing surface that is permanently 
slip-proof and wear-resisting. The 
various types of Norton Floors 
make it possible to select one that 
is suitable for any class of building 
construction. 

There are Alundum Aggregate 
Tiles and Treads and Alundum 
Terrazzo for entrances, lobbies, main 
stairways, elevator landings and other 
places where appearance is a factor 
as well as safety and durability. 

For service quarters and secondary 
stairways there are the semi-vitreous 
Alundum Floor and Stair Tiles. 

For washrooms and _ lavatories 
and similar places where the small 
tiles are usually preferred there is 
Alundum Ceramic Mosaic Tile. 





Refractories~Floor 
and Stair Tiles 
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“Hard Work 


The giant steam shovel literally gnaws its 
way into compact earth, sand, gravel, 
throwing the material behind it with 
almost human abandon and skill. 




















In most types of steam shovels, wire rope 
° ‘ ° ” 

is the “moving factor’’-—the conveyor of 
power from engine to business end. 


For all kinds of heavy duty, Yellow Strand 
Wire Rope has no superior. Made of 
specially drawn imported wire, it is the 
pride of a rope manufacturing firm that 
helped pioneer the industry. One strand 
is painted yellow for your protection. 


This company also makes all standard 
grades of wire rope for all purposes. 


BRODERICK & BASCOM ROPE CO. 
843 North First Street, St. Louis, Mo. 


made of Yellow Eastern Office and Warehouse: 76 Warren St., New York City 
Strand. Ask Western Office: Seattle Factories: St. Louis and Seattle 


your 
ee Authorized Dealers in all Industrial Localities 


accessory dealer. 


Yellow Strand 


WIRE ROPE . 















Motorists 

Carry a Basline 
Autowline in your 
car and safeguard 
your spare tire with 
Powerstee! Autow- 
lock. Both are 































Experimental and Model Work’ 


Fine L[ustruments and Fine Machinery, 
inventions Developed. 
Special Teols, Dies, Gear Cutting, Ete. 


HENRY ZUHR, Inc. 187 Lafayette St., New York City 








BOILER PRESERVER 
“UNISOL” chemically perfect feed-water treatment. 
Our new pamphlet on correct methods of treatment 
should be read by everyone interested in steam plants. 
Mailed on request. 


Unisol Mfg. Co. 


MALLEABLE 
CASTINGS | 
Rough or Machined 


_We specialize on machined 
malleables in quantity pro- 
duction. Many users who 
operate large machine shops 
in connection with their 
business find it to their ad- 
vantage to buy of us. Per- 
haps you could do likewise. 


Benton Harspor MALLEABLE 
Founpry Co. 
Benton Harbor 


Jersey City, N. J., U.S. A. 


—_ = 















New Lathe 
Catalog Free! 


Shows 96 styles and sizes from 
smallest Bench Lathes to Largest 
Factory Production Size. 


The New South Bend Lathe | 


| is heavier, stronger, has greater belt power— 
equal in accuracy to any lathe built. Write for | 
Free Catalog. Easy Payment Plan if desired. | 
South Bend Lathe Works 
\ 528 E. Madison St., South Bend, Ind. 
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A 500-watt continuous-wave transmitter operating on wavelengths from 300 to 
700 meters serves as the voice of the Flettner rotorship Baden-Baden. Tuning 
of the set is accomplished by adjusting the clips on the spiral coil 


the. transmission. Scientists say that the 
sun spots cause electrical disturbances in the 
atmosphere, and they are looking forward 
with interest to observe the changes in con- 
ditions as the next maximum sun spot pe- 
riod approaches in 1928. 





Long Distance Goal 

A new 1,000-watt Western Electric broad- 
casting plant has been installed at Caracas, 
Venezuela. It is operated by the Empresa 
Venezuelana Radiotelephonica. The call 
letters are AYRE and the wavelength 375 
meters. The aerial site is at a high alti- 
tude, which is expected to favor long dis- 
tance transmission. 


Standardizing Equipment 

STANDARDIZATION of radio equipment is 
being done by the radio section of the Asso- 
ciated Manufacturers of Electrical Supplies. 
This section is divided into numerous ap- 
paratus groups, each of which devotes its 
attention to some specific line of instru- 
ments, such as receiving sets, tubes and 
batteries. The various committees develop 
standards for the instruments with which 
they are concerned, and when their stand- 
ards are completed they are submitted to the 
technical committee of the section, which 
studies them to make sure that they are 
consistent with the requirements of the in- 
dustry. 

Up to the present time thirty-one radio 
standards have been approved and many 


“ae7T 
Harris & Ewing 


others including radio symbols for use in 
diagrams, are nearing completion. It is 
expected that within a comparatively short 
time most of the radio equipment will be 
standardized in this manner. The work 
however, will undoubtedly continue indefin- 
itely because of the constant development in 
the science of radio communication. 





Neutrodyne Uses House Current 

A SIX-TUBE neutrodyne circuit designed to 
operate directly on the alternating current 
of house lighting mains, dispensing with 
all batteries has been introduced by the 
Garod Radio Corporation. 

Three dials are employed for tuning as in 
the case of the standard neutrodyne circuits. 
Two small knobs are provided to regulate 
the volume. One of these intensity controls 
governs a series condenser in the antenna 
circuit. The function of this is to aid in 
tuning in the lower wavelengthg and to pre- 
vent overloading the detector. The other 
volume regulator is a high-value variable 
resistance shunted across the secondary of 
the first audio amplifying transformer. 

One 216-B vacuum tube serves as_ the 
rectifier; three UX-112 tubes act as the first 
and second radio-frequency amplifiers, and 
first audio-frequency amplifier. The detec 
tor is a UV-199 and the last audio amplifier 
is a UX-210. 

No hum from the alternating current 
could be noticed in the initial demonstre 
tion, and when asked regarding the life of 





The apparatus shown here has been designed by the Bureau of Standards for 

counting the tiny particles of matter by means of a receiving set. The electron 

race across a wire and are counted by an adding machine. L. F, Curtiss, a 
expert on Gamma rays, is shown in the photograph 
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Wide World 


J. D. Chisholm, inventor of a secret radio system. 


located at Birchington, England. 
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The experimental station is 


The germ of the invention is said to be the 


receiving set which picks up the signals straight from the peak of the wave 


the tubes, B. F. Miessner, the engineer who 
designed the receiver, said that less current 
is consumed by the tubes from the lighting 
circuit than tubes ordinarily consume from 
batteries, and for that reason longer life 
could be expected. 





Europe’s Stations Are Classified 
A new plan divides European broadcast- 
g stations into two classes: (1) Every 
country will wavelength ex- 
clusive to itself; but in some cases a country 
may be given these 
channels, their needs being adjudged from 
of population, geographical 


ing 
receive one 


several of exclusive 
the standpoint 
area or educational 
Very low power stations, widely separated 
from each other, will work on exactly the 
same wavelength, without inter- 
ference, either within the area which they 
are built to serve or outside that area. Two 
or more transmitters working on identical 
wavelengths will be called “common wave- 
length” stations. 


requirements. (2) 


causing 


A Trickle Charger 

A cHarcER that supplies current into a 
radio battery just fast enough to compensate 
for the energy drawn off and supplies that 
current while the radio set is in operation, 
has been developed by the General Electric 
Company. It is known as a trickle charger. 
The company 


engineers of the centend 


Wide World 
The Chisholm secret radio transmitter. 
a special receiver. 





that this device can be used twenty-four 
hours a day, as it does not disturb reception 
except on very sensitive sets. If the owner 
prefers to disconnect the charger during 
reception, it is merely necessary to pull out 
the plug which connects the device with the 
house lighting mains. 

The charger has four taps which pro- 
vide three different low rates and a one- 
half-ampere boosting rate, so that the exact 
rate required for any particular receiver can 
be obtained. The device draws a slight 
amount of power from the line, only 14 
watts being taken from the low tap and 
even with the boosting rate, the power con- 
sumed is but 27 waits. 





50-146 Meter Stations 


List of short wave stations of the United 


States and Hawaii between 50 and 146 
meters. 

Call Station Meters Power 
WBZ Springfield, Mass.... 50 20K W 
WQN- Rocky Point, N. Y... 51.5 20KW 
KDKA E. Pittsburgh, Pa.... 58.79 20KW 
KDC Casper, Wyo....... 59 500 W 
WRB Miami, Fla.......... 68.4 100 W 
WRP Pinecrest, Fla........ 68 5 W 
WIR = New Br’swick, N. J... 74 20K W 
KIO Kahuku, Oahu....... 90 20K W 
KEL __ Bolinas, Cal......... 95 20K W 
WGH Tuckerton, N. J..... 103 20KW 
WOY Springdale, Pa...... 137 100W 


This installation can be heard only with 
The aerial masts are 100 feet in height 
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: Standard steel pipe lined 
, eg with Vulca-lock rubber, 
} also elbows, tees, valves 
. and other fittings, for 
Zo x abrasive and corrosive 
service. 





Steel tank cars with 
Goodrich Vulca - lock 
rubber lining are in 
service throughout the 
country carrying rouri- 
atic acid and other cor- 
rosives. 


AAG AAT 





N this test a strip of 

soft rubber 1in. square 
was attached by a butt 
joint to a steel plate — 
the only connection be- 
tween rubber and metal 
being one square inch of 
“Vulca-locked” surface. 
The joint easily supports 
the weight of two men. 

* * ® 

“WVulca-lock” is a new 
process of attaching soft 
rubber to metal — not 
glued or cemented but 
“locked” by vulcaniza- 
tion into the “pores” of 
the metal with a union 
that is practically inte- 
gral. No hard rubber 
bond is necessary. 


This opens up innumer- 
able opportunities to 
combine stability of metal with the 
corrosive and abrasive resisting prop- 
erties of soft rubber. 


Some of the successful applications 
are illustrated here. Write us for 
further information and quotations. 


THE B. F. GOODRICH COMPANY 
Established 1870 Akron, Ohio 


——— 
— The Vulca-lock cover on 
yo fan blades, rotors and 


— housings protects metal 
oS from corrosion and 
p= abrasion. 


Chutes and launders with 
Vulca-lock covering, applied 
in the Goodrich factory. 





lca-lock 


ber locked fo Metal 
> 





wl, 


Goodrich Armorite (Vul- 
ca-lock process) stendard 
steel sheets with rubber 
covering of any thick- 
ness to resist abrasion. 
These sheets may be bent, 
sheared or punched as re- 
quired for lining chutes, 
screens, hoppers or any 
wearing surface. 





VW 


Gd A Process Developed and Perfected by 


Goodrich 
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|! WDS Pottsville, Pa........ 137 500W Radio Shows Scheduled 
WLF Wilsonville, Pa. ecee .137 200W LATE umm | f ll ill b . 
é : “4 d y s i é r forth 
. . ‘6 ”? WBI Frackville, Pa....... 137 200W Oe ee ee oe ee 
They Can Now Be Equipped with “Push WP Willemgun, Po....187 sow «raul mello dues, widely Ceuased om 
, . WCJ Hazleton, Pa.........137 100W a Sei ; 
Even your best machines lack brains; someone has to WHC Allentown, Pa.......137 200W gy boy Annual Pacific Radio Ex 
, WAV Dearborn, Mich......140  500W ae Seen Sao 
push them. They need a man who's bent on records to <a gg eg position, Exposition Auditorium, San Fran 
. ° ° threats aes ~<a a ze cisco, California. 
for fast production and fine operating. Be he engineer 7 — = September 10-17—Fifth National Radio 
hi h d } + k ° . ta Quanah, Texas coecce 140 250W Exposition, Grand Central Palace, New 
or machine hand—he’s keen to beat his own best KPP P'rble—Okla., Texas.140 100W yy 
. : ‘ KPK Oklahoma City......140 250W ee a a a 
record, when running up the production on a KFWS Br'sville, Texas ..... oo = a. icon Smee Cmte ae 
KFWR San Benito, Texas. ...140 10W Tah ; ; : al 


hea a Mich Ree aoe pe 500W September 13-18—Winnipeg Radio Show, 
W EO : re eroi, Pa........ 142 100W Alexander Hotel, Winnipeg, Canada. 
4) Baltimore, Md.......143  250W September 27-October 2—National Radio 


WJX — Washington, D. C.. ..143 SOW Exposition, Chicago, Illinois 


COUNTER _semagen, D. &---.i> = —SCts«édxpposition, Chicago, s. 
WJH W ashington, a €....18 50W October 4-9—Pittsburgh Radio Show, 














Fhe taves SebDech Mew a ben a sem solace “ eee Pittsburgh, Pennsylvania. = R 
Gatien, Guaiiedh dane KJA a ’ Wash. ccceeee Q 6 md October 4-9— Montreal Radio Show, Wind- 
to loos Gham iq actual KFZ ~<a hg C 1 hea icihatiale 14¢ cow sor Hotel, Montreal, Quebec, Canada. 

The small Revolu- KCV Portabl C: , ceteee : r- = w October 11-17 — Radio Manufacturers’ | 
stun ‘eciiter tele. te —- : Porta le—Cal. ...... 46 _ : Show, Coliseum, Chicago, Illinois. | 
shown nearly full size. = xX Portable ; Cal. coeees 146 S00W October 25-30—Second annual Indianap- 

\ KZI Portable—Cal. ...... 146 500W olis Radio Exposition, State Fair Grounds, 
— KJl Culver City, Cal.....146 50W Indianapolis, Indiana. 
The Set-Back Revolution uae above re- KYY Los Angeles, Cal.....146  500W October 25-30—Radio Show, Coliseum, To- 
cords the output of the larger machines where the revolu- KFV__ Portable—Cal. ......146 300W ronto, Ontario, Canada. 
tions of a shaft record operations or output. —- one a = omen 
each revolution, and sets back to zero from any figure b . ‘ eaten 
turning knob once round. Supplied with from her to = : Supports for Radio Pictures Travel on Long Waves 
figure-wheels, as required. Price, with four figures, as ELEMENTS of permanent support for i 7 ae 
illustrated, $10.00 (subject to discount). broadcasting in the United States are be- Broabcast listeners need have no fear 
| Ti et Racine Corntes oh leh tocanls coming clearly defined in several categories that re eee transmis- 
the output of smaller machines where a shaft revolution according to David Sarnoff, Vice-President “0 “™ “a ae my & : y — 
indicates an operation. Though small, this counter is very and General Manager of the Radio Corpora- PTOSTa™MS. | as yectanes tere - a 
| durable; its mechanism will stand a very high rate of tion of America. They are: (1) Contri- lengths higher than 10,000 meters, while j 
| speed, makiug it especially adapted to light, fast-running butions from the radio industry for the broadcasting stations operate between 200 rt 
machines. Will subtract if run backward. Price, $2.00. maintenance of broadcasting. (2) Good- ad celgpeose at teong gga 2 
There’s a VEEDER to fit every machine—and every need = eee pee a they would sound like dots and dashes. In i 

in production-getting. Mechanical and Magnetic Counters— praee, era ra Boards of Education ‘he transmission of checks it would be dif- . 

the Veeder booklet shows them all. It’s your booklet: write— and college ‘Gia, t Organized ficult to distinguish between a dollar and a: : 

social support including endowments to million dollars as far as the sound is con- th 


Th V d Mfé C 18 Sargeant St. | promote public health and social service. cerned. ta 
€ ee er g. 0., Hartfor . Conn. (5) Community broadcasting by the Cham- Sr mgt Saree - 
ese a Be Time, Day and Date 




















ber of Commerce and other civic organiza- th 

tions to advertise the advantages of cities Station KGO, Oakland, California, signs- wi 
— —____| and states. (6) Institutional broadcasting off with the time, day and date because of ho 

for developing the prestige of firms by means _ requests from listeners in the mountain and 

of high-class radio entertainment. desert regions, who lose track of time. 
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These three features com- 
bined with many other attrac- 
tions,including excellent meals, 
form a combination of hotel 
service difficult to equal. 














Make your next 
stay at the 
famous 





120 rooms with running 
/ water $2.50 to $4.00 
’ - 220 rooms with bath 
3.50 to 5.00 
4] 160 rooms with bath 
: 6.00 to 8.00 
: Double, 4.00 up 


i Also a number of large and beautiful rooms and th) { 
suites, some in period furnishings with grand pi- 1 \ 
1 ano, fire place and bath, $10 up. 


Large and well equipped 
Sample Rooms 


RANCHO GOLF CLUB 
availabic to all guests 


Please write 
for booklet 


HAROLD E. LATHROP 
Manager 





Wide World 
Dr. James Harris Rogers, of Hyattsville, Maryland, is shown here with the tran® 
mitter he uses for experimenting with underground antennas 
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7 ~ Plylock — The 
wl Learning to Use Our Wings | !Mteriatofa 
over : , : . at 
is a Aircraft are being put to use in peace as well as in war. This depart- a ig 
, ment will keep our readers informed of the latest pee yee an 
Aes facts about airships and air planes 
Conducted by Alexander Klemin 
— In charge, Daniel Guggenheim School of Aeronautics, New York University 
iNew ——_ ——_ _ = 
urers” - 
New 
Show, 
Radio 
Show, 
Wind- 
‘urers’ 
ianap- 
pounds, 
m, To- | 
| 
; An airplane gliding down a steep path with its longitudinal axis horizontal; an 
ives ideal method of landing in a restricted field, if only control can be maintained 
» fear when the wing is at such a large angle to the flight path 
nsmis- 
1usical The Tailless Airplane such devices as side-slipping into the field, 


while HE slower the landing speed of an air- “fish tailing,” a peculiar maneuver in 
while 


- plane, the shorter will be the landing which the pilot swings the tail of his plane 
n 


f run, and the less the chance of disaster in {tom side to side. These maneuvers are ° 

for a an imperfect landing, or one made in rough 0t free from objection. The pilot must = 

er ground. Unfortunately, even with a low be able to time the recovery from such 

Ps. ’ 


landing speed, the pilot may have to make ™aneuvers very accurately and an element | 





be dif- a long glide across the airdrome until he 0f danger is always present. bd 
and a’ gets his machine in position for perfect In a restricted field therefore, it would 
ats - three-point contact, the front wheels and the be desirable to be able to glide in on a Or ms nce 
tail skid touching simultaneously. In a steep path—so as to lose altitude without | 
small field, or one surrounded by obstacles, going forward too much. But this does When you buy a trunk you expect two things —strength to 
there arises the problem of losing altitude not mean that the pilot should glide steeply withstand years of wear—and complete freedom from warping, 
, signs- without covering too great a distance in a with the nose of his machine down. He | binding, and splitting in the crunk body and interior fittings. 
suse of horizontal direction. Pilots often resort to should glide steeply but with the axis of Plylock is the ideal trunk material—inexpensive enough for use 
in and in the modest locker trunk and fine enough for the best ward- 


e. 


robe trunks and other fine examples of the trunk-maker’s art. 


When you buy a trunk ask if it is constructed of genuine Ply- 

lock. If you manufacture trunks or cases, investigate this ma- 

terial. Plylock is the finest Douglas fir plywood that can be 

made, built up, according to Plylock standards, of selected fir 

veneers, ently welded together with genuine Plylock 

cement. Plylock excels any known soft wood in its strength 
and ability to withstand shock and resist rupture—most desir- 
| able properties in materials for trunk construction. 


Manufacturers of automobile bodies, of cabinets, of phono- 
graph and radio cabinets, shelving, paneling, doors, toys and 





novelties, desks and furniture and innumerable other articles, 
are using Plylock in place of lumber or ordinary veneers. 
Write for a copy of “The Pictured Story of Plylock”’ and full 
information about this product. Samples will be gladly sent 
for experimental work at your own plant. Our research de- 
partment is at your service. 









PORTLAND MANUFACTURING CO., PORTLAND, OREGON 
Plywood makers for 27 years. 


PLYLOCK 


troffers. “Wood that’s stronger than wood 


Send for this Book— 
Your copy of “The Pic- 
tured Story of Plylock” 
is ready. Write for it. 


Equivafent o 
Taif renal 





















A diagram of the Hill tailless airplane. The turning up of the trailing ly Plyl 
edge and the “wash out” at the tip, in combination with the sweep- one iw pda tee os a 
ck, give a constant position of the center of pressure always coin- in 3 and 5 plies of finest Douglas Fir. 
ciding with the center of gravity. Note the controllers hinged at the 
very end of the wing 











































































































































































































144 SCIENTIFIC AMERICAN AUGUST, 1926 
7 | | a 
; 
‘| | r 
:| 
: | 
4 Are you interested in a dignified 
:| , ; 
: profitable way of making money— 
” - . 
‘| spare time or full time, as you 
| wish? 
An opportunity for you lies in 
| P _ : 
ry er | representing the Scientific American 
Which Is Best : | in your community. 
To buy a substantial Stewart Fence, get , ae Be om ; 
the benefit of its’ guarding protection in “ ith its entry into its “— new 
preventing petty theft and other depre- building and enlarging its facilities 
dations about your factory, or pay as much | - ° ‘ 
j ; or giving the public the best scien- 
or more through losses and still have noth- tc . § S we | ublic the best scien 
ing for your outlay, except a continuance tific and industrial magazine in the 
of this annoyance and expense. Underwood & Underwood rier . 
- ‘ . ; tan , P wor he Scientific ric 7 
Front view of Captain Hill’s wonderful tailless airplane ld, the Scientific Americ an has 
IRON | worked out an attractive plan for 
WIRE the machine almost horizontal. The chance be “unstalled” at will and in which all || men and women who get subscrip- 
FEN E of a —_ —_ a would “ peda — me Ma iaieal would be immedi- | tions. 
cS Such a glide is theoretically possible with ately checked. cs : . 
almost any machine flying at a large angle This long and perhaps tedious preamble | Write adh the Circulation Man- 
Wide choice of designs of Iron Fence or of attack to the path, in a so-called “stalled” —_is necessary, if the full significance of the | ager asking for the liberal terms and 
‘ hainlink Fence galvanized — Wweaveng, condition, as indicated in the diagram. Un- Hill Tailless Airplane is to be appreciated. | special offers to registered agents. 
allows the selection of just what suits your fortunately in “stalled” flight, there is seri- The tailless airplane is not entirely novel H ll gi f il inf pes: 
4 ° ° ° > , rive , P 
needs ous danger of loss of control. in its conception. The Burgess-Dunne, . give _ ull information 
Let us quete you on your requirements. British statistics indicate that in the last flown in the United States before the war, which you will find mighty interest- 
THE STEWART IRON WORKS COMPANY few years, more than two-thirds of the fatal had swept back wings with the controls at ing. Address 
Incorporated accidents have been associated with such the end of the tips and no fuselage. 
241 Stewart Block, Cincinnati, Ohie - . strictly sneaking 2 H Ite - is ‘ » v 
y , eat loss of control. ' Strictly pe aking, the Hill Pte rodac tyl i Circulation Manager \ 
The World’s Greatest Iron Fence Builders Within the ordinary range of flight angles, not a tailless airplane at all. Rather, the 
the lift increases as the angle between the _ tail has been attached at the end of heavily SCIENTIFIC AMERICAN b 
wing and the line of the wind increases. swept back wings, and_ the projected Scientific American Building Is 
Any loss of speed is compensated for by length remains practically the same as in a 
an increase in this angle. But if this angle conventional airplane. 24-26 West 40th Street a 
becomes too large, we reach a “stalled” We show a diagrammatic sketch of this New York City al 
condition, when further increase of the interesting machine and a photograph of the . 
angle actually means loss of lift, and a plane in the hangar. al 0 
; : ; : P . ; : ta 
violent drop of the airplane, which gives The wing is not only swept back, but | 
. . . T “re CAMER 
a flier the same painful sensation as a too also tapered in plan form. The trailing | CRAFT CAMERA CRAFT 4, 
rapidly dropping elevator. The drag also edge of the wing is turned up, and at the | 4 : Monthly Photographic Magazine ‘ 
increases rapidly and slows up the machine. same time its angle of incidence is dimin- ieee] Covers all Phases of photography, 5 a 
At the same time the center of pressure ished as compared with the central portions practical, interesting and 
meomuerenenecmeccearertinaesesats moves back violently, and the machine tends of the wing, or is “washed out” in airplane 1S Cents eg $1.50 by the Year . 
“WONDER” Cold Pipe and Tubing Benders} ‘0 go down by the nose. terminology. a eee eee ” 
4 c : : . an ; ous a Camera Craft Publishing Company at 
Do Not Crack, Flatten or Crimp the Pipe At the same time, in the stalled condi- The turning up of the trailing edge in | ; 
ns en eee wale tion the ailerons become largely inoperative, combination with the washout produces a 703 Market Street - __ San Francisco, Cal. ne 
Hand and Motor Operated || ‘ F : : wa es - —— ~ are 
14 Sizes of Machines and when used to right a roll, tend to turn constant center of pressure. In other words = : 
What it costs to bend pipe our . . . . . . ! l€ 
ay. per bend | the machine off its path. the violent tendency for the plane to nose- | : 
rarer uf, the machine off its path. | . endency for the plane to _ Ice Making and Refrigerating : 
3-fech pipe Bei In a “stall,” accompanied by a slight dive at the “stall” largely disappears. 7 | 4 
ci: -- : @ ctl roll, this combination of unfortunate cir- At the end of the fixed porticn of the | Machinery - 
—. American Pipe Bending | cumstances very frequently acts to produce wing are placed two “controllers,” sym- } Corliss & Poppet Valve Engines a 
—=3 Machine Co. | a spinning nose-dive, in which the machine — metrically double cambered surfaces, bal- |/ Sedalia at tdon eae é 
Senn fos L—-gue 32 Pearl St. Boston, Mass. |} olides steeply to earth, while spinning round anced about their hinges. When depressed | THE VILTER MFG. CO. es 
er ———————=! and round about an axis which is nearly or raised simultaneously, the controllers act 899 Clinton Street Milwaukee, Wis. | ‘ 
its longitudinal axis. as elevators, and even though not at the end —— ie 
Every good pilot knows how to recover of the tail, they are far back from the center STUD hag — —_ oe - whi 
from a “stall spin.” He depresses his ele- of gravity of the plane, and therefore have |alloys. Electric melting furnaces—prices from $75.00. 4 
| yators so as to diminish the angle of inci- a powerful leverage. When used differen. |SPEEDEE-HEAT ELECTRIC FURNACES — 
| dence on the wing and diminish the “stalled tially, one turned up, and the other turned |411_N. Wells Street _Chicago, Ii a 
Make $75 a Week on the > condition,” puts his aileron and rudder con- down, they act like ailerons. | 
Establish yourself as a Photographic Expert trol in neutral and waits. Given sufficient Since the center of pressure on the wings INVENTIONS PERFECTED of 
wickly — during your spare time — under « : “ , . * : a . } MODELS MADE of tl 
leading photographer. I'll show you how to height above the ground, the recovery of is stationary, it always coincides with the . 
tert your ows business—cr command 9 large - A : "hits zs " i In a fully equipped machine shop with 
jp —— A 4 fay GT normal flight attitude is bound to follow, center of gravity. Therefore, no force is Sesufecters Simm, Beak, Sep and Gate 6 Ge nom 
yt + — Hoe., Beot. IE foo: but if the height is insufficient, a bad crash normally required on the controllers to Sen tineiitineeteenes dee a 

x Michigan Aveoue, Chicago, U. a ¥/ may result. “trim” the ship and the controllers can be <> soe w, eee f 
i} $19.50 ST nr a ———— rll | A great advance in safety would follow, so adjusted that they always lie neutrally Moore & Co. ANG ie Chicago, ml. eet, 
i »* : f Y |: ; liens hic : Saal 2 Tel. Del. 1819 and 
| |__-—— “SPRINGFIELD RIFLE, MODEL1903 if a machine could be designed which could in the wind. The 

emombled endvcfinished | AGENTS 500% PROFIT gas, 
Offered without bayonet. Price $19.50. Packing charge so cents | GUARANTEED GOLD LEAF LETTERS The 
extra. Used gumsiing §0 cents. Ball cartridges, $3 50 per too. For store fronts and office windows. Anyone can put them 
roe¢ illust ed catalog, pages, showing all American guns on. Free samples. Liberal offer to general agents. the I 
ad pistols since , with other Army and Navy equipment, # METALLIC LETTER CO. 440 N. Clark, Chicago 
ailed so cents, Special new circular for ec stamp. = per 
X F stablished 1865 mweay WORK perfo 
Francis Bannerman Sens, 501 Bway., N. Y. City LEARN WATCHWORK AND ENGRAVING not s 
| TY A fine trade commanding a good salary and yo . 
| AN OPPORTUNI services always in demand or you ¢aa airpls 

A A few ~ARPLANES start in business for yourself. At Th 
| with Cartios 109 b.p. meters are offered ot 0 low price. A money BRADLEY INSTITUTE in its 
< maker — easy to fly th . t b 1 for 

UNIVERSAL AIR SERVICE PARKESBURG, PENNA. gucchoters tr tnt it nt Th 

F! - ——— ~~ Bee Bradley Polytechnic Inst., Peorls, mum 
; é ° _ =  ill., for our latest catalogue. E It cal 

¥ pe ; oo and y 

i A PAYING POSITION OPEN|| 4 «: 
’ 

1) to representative of character. Take orders shoes-hosery belo 
} direct to wearer. Good income. Permanent. Write now Ww 
M, ft; ft ° Tanners Shoe Mfg. Co.. 6-469 C St.. Boston. Mass. can, 3 
| /Manutacturing | : laera 

‘ ° . HERES MORI! dread 

’ J “4 Ol Whi 
Machinists MONEY sor VOU Ag 
H 150 Home-Study Books pa leas f 

Each of these sure pay raising, self-h books ' 
& complete course instruction. Ayin, 
F-8 A, Pe ' heres ce FE BB ing 
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A recording compass that records all the various compass directions which an 
airplane may make in flight 


With a conventional machine, when the 
wing is “stalled,” the stabilizer is also at a 
large angle to the wind, and the elevators 
become inoperative just when their help 
is most required. 

Further we have seen that the ailerons 


“stalled” condition tend to spin the 
In the Hill Pterodactyl, the 
neutral, they never 
and the 


at the 
airplane. 

controllers 
lose their 


since 
are always 
restoring resis- 
tance of the turned “controller” is 
equal to the resistance of the turned up 


“controller.” All tendency to spin is thus 


power, 
down 


avoided. 
As regards other features of the extra- 
ordinary craft, the usual fin and rudder 


have been replaced by two rudders placed 
the 


wings. 


attachment of struts to 
the 


wing at 


at the point of 
the wings, Two fins 


end of 


below 
the 


and 
are plac ed above the 
the fixed portion. 

The body which has to no 
tail skid loads, can be made light and 
is actually built up of light balsa ply-wood. 
In the absence of a tail-skid, the landing 
gear has three wheels, with the rear wheel 
carried on a fork and supplied with a lock- 
ing gear which acts as a brake. Owing to 
the short wheel base, the machine 
while on the 
danger of turning over. 
fuselage, the plane is very 
ranged a pusher, without the necessity 
of raising the thrust line far above the top 
of the fuselage. The Pterodactyl is equipped 
with a Bristol Cherub engine of 22 
power. It has an overall span of 45 feet, 
the area of the main planes is 223 square 
feet, that of the controllers 55 square feet, 
and that of the two rudders 13 square feet. 
The weight empty is 458 pounds and with 
gas, oil and pilot the weight is 658 pounds. 
The top speed is 70 miles per hour, and 
the minimum speed approximately 28 miles 
per hour. As far as structural weight 
performance goes, the tailless airplane does 
hot seem to be superior to the ordinary light 
airplane. 

The real interest of the Pterodactyl lies 
in its wonderful flying properties. 

The machine, 
mum speed, has no apparent stalling point. 
It can glide down on a path of 45 degrees 
and yet maintain its axis horizontal. It can 
fy stalled and pass instantaneously to flight 
below the critical angle of incidence. It 
can, at the slowest flying speeds, meet any 
lateral disturbance with ¢ and avoid the 
dreaded spinning nose dive. 

While it is not at all probable that air- 
lanes will henceforth be built in this tail- 
less fashion, it is quite certain that the 
fying characteristics of the Hill Pemeauaays 
will be carefully studied, and these new 
aerodynamic principles applied to more con- 
Yentional types of machines. 


carry tail or 


very 


pitches 
ground and seems to be in 
As no 
conveniently ar- 


there is 


horse- 


or 


while having a definite mini- 


ease 


New Helium Tanks 
HE sole source of supply of helium in 
the United States is at present at Fort 


Worth, 


Texas, many miles from the airship 


stations at Scott Field, Illinois, and Lake- 
hurst, New Jersey. The problem of supply- 
ing the vast quantities of helium required 


difficult one. 
Air Service the 
has 
This unit is in 
car composed of three 


in operations is accordingly a 
At the request of the Army 
Bethlehem Steel Company constructed 
a special gas-carrying unit. 


the form of a tank 


large cylinders. The three cylinders will 
carry 205,000 cubic feet of helium at a 


pressure of 2,000 pounds per square inch. 

Before the development of this tank car, 
the helium gas was carried in small cylin- 
1,200 of which necessary to in- 
flate an airship of 210.000 cubic feet 
pacity. In emptying the small cylinders 
about 15 percent of the gas was lost through 
leakage. 

The development of the large tanks not 
only reduces this waste, but cuts down the 
work involved in tapping a multiplicity of 
small cylinders. 


ders, were 


Cca- 





A Recording Compass 
HE Engineering Division of the 
Air Service recently 

device which records on a paper chart, by 

means of pen and ink, all the various com- 
pass directions which an airplane may make 
in flight, no matter how intricate the varia- 
tions in direction may be. In a recent 


Army 


has perfected a 


flight made from McCook Field, Dayton, 
Ohio, to Eaton, Pennsylvania, and then back 


to Dayton, the device recorded the direction 
of route throughout the trip with complete 
accuracy. As far as we know this is the 
first recording compass ever constructed and 
it may have important applications in chart- 
ing airways. 

We illustrate various parts of the device; 
the chart which revolves by clockwork; the 
driving motor which actuates the pen; the re- 
versing, follow up motor; relays and so forth. 

Unfortunately the full details of the de- 
vice have not as yet been disclosed. We 
make shrewd guesses only. 

The compass, preferably of the earth in- 
ductor type, is placed at the tail end of the 
fuselage where it is free from disturbing 
magnetic fields. An electrical contact de- 
vice works with the compass in such manner 
that as long as the airplane is heading due 


> can 


north, contact is broken. When the air- 
plane deviates from true north, contact is 
established, and the driving motor sets the 


recording pen in motion. But if the driving 
motor were to continue indefinitely at work, 


the pen would end by marking an enormous 


deviation from the north. We imagine that 
simultaneously with the movement of the 
driving motor and the pen, the reversing, 
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Protect Your Truck and 
Load with Double Cushions 


Firestone 


Engineers developed the Double 


Cushion Tire to give load protection with mile- 
age to trucks carrying fragile loads. 


Double Cushion Tires have an extra high 
tread of shock-absorbing rubber with a center 
cavity that increases its natural cushioning 
qualities. The large volume of rubber gives long 
mileage, while the center cavity and side pockets 
distribute the weight over the entire base width 
—insuring not only even wear, but reduces 
heat, an additional factor that adds longer life 


to this tire. 


See the nearest Firestone dealer. 
you require cushion traction and mileage, he 
has a Firestone tire engineered for every road, 
load and condition of service. See him. 


Whether 
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CHEMISTS 
OUR NEW CATALOG OF 


Laboratory Apparatus and Chemicals 


(1000 fllustrations) containing a com- 
plete line, is now ready for distribu- 
tion. Sent without charge to Chem- 
ista, Schools, Hospitals, ete., request- 
ing it on their business letterhead. 
«(nthers should remit 2c, which will be 
refunded on first order for $6.00 or 
y more. 


BORATORY MATERIALS COMPANY 
oa) 'test Tist Street hicago, U.S. A. 








GEARS 


All Kinds-Small 


shipment. Can siso te on special 
gears of all kinds. us your in- 
quiries. 


Write for Catalogue 20 


CHICAGO STOCK GEAR WORKS 
105 South Jefferson Street Chicago 
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Profit by this 
Suggestion 


EFORE investing your surplus funds, 
take the precaution of seeking the 
expert and conservative advice of the 
investment houses and bankers repre- 
sented in the Financial Section of Harpers 


Magazine. 
Eliminate the Loss 
in Investments 


For after all good investment opportuni- 
ties predominate. Caution, Care, 
Investigation will reveal safe and profit- 
able cnannels for your surplus funds. 
The Financial Article that appears in 


the July issue of Harpers Magazine will 
help solve your investment problems. 


arpcis 
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49 East 33rd Street, New York, N. Y. 
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A prize-winning design for an “artificial” metropolitan flying field 


follow-up motor changes the position of 
electrical contact, so that when the driving 
motor has displaced the pen to an amount 
corresponding to the route deviation, con- 
again broken and the 
Perhaps our readers may find an 
even more plausible explanation. 


tact is movement 


ceases. 





The Metropolitan Flying Field 
OW that commercial air 
4 N coming rapidly into being, the question 
of fiying fields, readily accessible to city 
centers, becomes of paramount importance. 
Good flying fields are apt to be either pro- 
hibitive in cost, too far from the center of a 
city or else, if well within city limits, to 
have poor approaches. Hence the offer of a 
prize of one hundred dollars to the students 
of the Beaux Arts Institute of New York for 
the best plan of an “artificial” metropolitan 
flying terminal. 

While Messrs. Brainerd and Hammarberg 
obtained only second prize, their design is a 
most interesting one. It provides for a huge 
steel structure to be erected over steamship 
piers or railroad yards, sufficiently high to 
minimize approach dangers, and 1,000 feet 
square, providing ample alighting and get- 
away space for a modern plane. The struc- 
ture would be provided with two levels, an 
upper level for flying operations, and a lower 
level for repair shops, gasoline filling sta- 
tions, waiting rooms, etcetera. The lower 
level is to be provided with a cantilever ex- 
tension to serve as a safety cage in case of 
mislanding. Specially designed lifts are to 
be provided for transferring planes from the 
landing deck to the service level. Many 
problems that would tax the ingenuity of 
inventors and engineers to the full remain to 
be solved in connection with a structure of 
this kind. But there is nothing fantastic or 
insuperable in these ideas. 

It is estimated by experts that such a 
platform could handle 30,000 planes a year, 
which should be sufficient for some time to 


come! 


transport is 





A Projected Transatlantic Flight 
HE recent spectacular flights over the 
North Pole have their value as a general 

stimulus to aeronautical interest. But a 
flight across the Atlantic, non-stop from New 

York to Paris, planned to take place this 

summer, may have consequences of a more 

practical character. The “Argonauts” a group 
of sport loving American business men, or- 
ganized by Colonel H. E. Hartney, com- 
mander of the First Pursuit Squadron during 
the war, is financing the flight in generous 
fashion, sufficient to provide a really ex- 





cellent plane, every special device that 
science has developed for purposes of navi- 
gation, and the best possible personnel ob- 
tainable. 

The plane is being built by Igor L 
Sikorsky, a native of Russia, who built his 
first plane in 1910 and has since had 4 


career of unbroken success with multi- 
motored planes as his specialty. A gentle 
man of the old school, Mr. Sikorsky 


combines with real technical knowledge, a 
skill in piloting and a practical knowledge 
of flying operations. The man who is to 
take command of the plane is Réné Fonck, 
French “ace of aces.” who has nearly a hun 
dred planes to his credit in the great war. 
Alert, determined, coolheaded, a4 first-class 
engineer as well as a pilot, Fonck is just 
the man to add another laurel to his crown 
by such a flight. 





mk 
Captain Réné Fonck, of the French 
Army Air Service, hero of a hun 
air battles, who is to pilot the S-35 in 
its projected non-stop flight from New 
York City to Paris 





That the expedition is not wholly d& 
pendent on European talent is gratifying 
The plane is being built on Long Island 
the navigator and radio operator or ast 
tant pilot are both to be former Americal 
navy men. 

The route has been most carefully planned. 
The length of the flight is 3.633 miles from 
Roosevelt Field, Westbury, Long Island, @ 
Le Bourget, the great airdrome just outside 
Paris. If all goes well, this distance is ® 
be covered in 36 hours, at an average § 
of over a hundred miles an_ hour. 
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plan is to leave Roosevelt Field in the 
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is called tentatively, at 
evening, when the air is 
calm, sail over New York City, up to 
Boston and fly along the coast by night 
when the chances of head winds are slight. 
The frequent beacons will provide night 
landmarks which would be absent over the 
North Atlantic. The course is then to Hali- 
fax, Cape Breton and Cape Bonavista, and 
the aviators will bid the continent goodbye 
at Newfoundland. The S-35 will then fly 
along a great circle, the shortest path be- 
tween two points on the earth’s surface and 
coincident with the great steamship lane of 
the North Atlantic. After passing over the 
southeast tip of the coast of Ireland, Corn- 
wall, Cherbourg and Havre, the S-35 is 
scheduled to reach Paris at 11 o’clock of the 
morning of the second day. 

The great, technical difficulty in the de- 
sign of the plane provision of sufh- 
cient gasoline for the 36 hours of projected 
flight, with sufficient reserve for untoward 
winds and other difficulties. The actual 
load of gasoline and oil provided in the 
huge tanks is 15,200 pounds or approxi- 
mately 2,500 gallons. This is perhaps the 
largest amount of fuel carried aloft at any 
time in a heavier-than-air craft of any type. 

Unfortunately in the airplane, it is not 
sufficient to increase the tank capacity to get 
greater flying range. The gross weight of 
the plane is restricted. Endless 
calculation and innumerable changes in 
initial design were necessary before the 
problem of transporting this huge quantity 
of gas was solved. The solution was finally 
reached by refinement of structure, so that 
with adequate structural safety, the S-35, 
with a gross weight of 24.000 pounds, only 
weighs 8,000 pounds empty of gas, oil and 
crew; and by the bold conception of loading 
the wings to their utmost capacity at the 
start of the flight. The average mail plane 
is loaded to 10 pounds per square foot of 
its wing area. The S-35 when it 
Roosevelt Field will carry the unprecedented 
load of 21.85 pounds per square foot. As 
fuel is consumed on the long journey, this 
overload will gradually disappear. But at 
the moment of departure, the plane will 
have to make an exceptionally long run 
and attain a far greater speed than is neces- 
sary with other modern airplanes. The get- 


$-35, as the plane 
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away will provide an anxious moment for 
the pilot. Sikorsky and his associate en- 
gineers will heave a sigh of relief when 
Fonck has reached a reasonable altitude 
and flown his heavily loaded plane safely 
in the direction of Manhattan. 

Throughout the journey, the pilot will 
watch his fuel gages carefully and compare 
them with the distance shown on his air- 
speed recorder, which replaces in the air 
the log of a seagoing vessel. Careful cal- 
culation has determined that the best 
of the flight is to start with all 
motors in action, then to change to the two 
outboard motors as the load lightens, and 
subsequently throttle down the two motors 
still being used. 

One of the interesting technical points 
of the plane is that while heavily overloaded 
for this particular trip, it is in reality a 
practical passenger plane, which under 
normal circumstances can provide a_ pas- 
senger capacity of twelve in a comfortable 
cabin, or a freight capacity of 450 cubic 
feet. It can carry this load at a speed of 
approximately 140 miles per hour, which is 
perhaps the greatest speed ever planned for 
a passenger plane. With a span of 101 
feet for the upper wing, 76 feet for the 
lower plane and a total area of 1095 square 
feet, the S-35 is built entirely of metal. 
Duralumin “I” sections and angles are used 
with the fabric cover as the only non-metallic 
material entering into the structure. The 
plane as built for a record flight, will be 
entirely serviceable in commercial aviation. 

Special precautions for a forced landing 
in mid-ocean have been carefully provided. 
but the greatest precaution against a forced 
landing is in the reliable poWer plant. It 
has been sought to attain such reliability 
in a number of ways. For example the fuel 
feed to the motors is by gravity from central 
gravity tanks containing four hours’ fuel 
supply. The use of air-cooled air engines 
eliminates the -troubles of water-cooling 
which are responsible, as a rule, for the 
majority of power plant failures. The pow- 
erful Bristol Jupiter engines of 425 horse- 
power each, are as reliable a type of 
aircraft engine as we have today and have 
passed the endurance tests. By 
far the greatest measure of security lies in 
the employment of three engines. Mr. 


economy 


severest 





The roomy interior of the cabin of the S-35 with its solid side trusses of duralu- 


min channels. 


The rounded metal frames at the top complete the structure of 


© wing truss yet avoid the necessity of a single brace or wire in the cabin. 
At the rear is the door leading to the pilot’s cockpit 
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Steel Sheets that Resist Rust! 


HE destructive enemy of sheet metal is rust. An alloy of 
copper gives to Steel Sheets and Tin Plates the highest de- 
gree of resistance to rust and corrosion. Keystone Copper 
Steel gives maximum endurance—a fact proved by actual time 
and weather tests. Demand Keystone quality for lasting service. 
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BEST BLOOM J GALVANIZED SHEETS 
APOLLO-KEYSTONE Copper Steel GALVANIZED SHEETS 
CULVERT, FLUME AND TANK STOCK 
FORMED ROOFING PRODUCTS 


Black Sheets for all Purposes 


AUTOMOBILE SHEETS— ELECTRICAL SHEETS 
DEEP DRAWING AND STAMPING STOCK 
TIN AND TERNE PLATES 


Apollo Galvanized Sheets, made continuously since 1884, are 
the best known Galvanized Sheets produced. An additional 
factor for permanence has been added in Apollo-Keystone 
grade by the use of Keystone Copper Steel for the base metal. 
This copper-steel alloy is particularly adapted for roofing, 
siding, gutters, spouting, flumes, culverts, tanks, and all sheet 
metal work requiring highest rust-resistance. Keystone quality 
demonstrated its excellence in service tests of American Society 
for Testing Materials. Could you ask for more thorough or 
impartial proof? Sold by leading metal merchants. We shall be 
pleased to assist the trades in the solution of problems involving 
the use of Sheet and Tin Mill Products. Send for /acts booklet. 


Sheet eMill “Products Za ©ineMCill Products 


Black Sheets for al! purposes, Apollo American Coke and American Charcoal 
and Apollo-Keystone Copper Stee! Gal- Bright Tin Plates, Taggers Tin, Ameri 
vanized Sheets, Culvertand Tank Stock, - can Old Style and American Namethodd 
Formed Roofing and Siding Products, & Roofing Terne Plates, MF Roofing Tin 
Special Sheets for Stamping, Automo- A Plates, Black Plate for ali purposes 
bile Sheets, Electrical Sheet: Stove and Enameling Stock, Stove Pipe and &! 
,; Range Sheets, Barrel and Keg Stock,etc. bow Stock, Special Stamping Stock, et« 
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NEW WORLDS 


Conover DISTANCE! Lend wings 
te youreyes! magnify your eye- 
sight discover new thrills new 

joys new wortds new beauties 
ef Heaven and Earth Own a 
Genuine IMPORTED ‘'Celes- 

tia’’ Telescope! 
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FREE 
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“CELESTIA” 10 Days 
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they are adapted 
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escopes to Explorers, Big 
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Universities, Scientific and Re 
search Departments,etc. Delivered 
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limited importation lasts 
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FOR SALE. | 
MANUFACTURER’S DRAW- |! 
INGS, PATTERNS, JIGS and 
FIXTURES for the manufacture 
of APPROVED UNDER- 
WRITERS TYPE ‘°‘B’”’ 
ROTARY FIRE PUMP. Un- 
usual opportunity, owing to 
growth of other products. Ad- 
dress Box 170, SCIENTIFIC || 
AMERICAN. 
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ROTARY PLANET CHART 


With the new rotary PLANET CHART, good until 
1950, you can, by mechanical means, quickly and easily 
locate any planet at any hour. Price $1.00. Description 
furnished on request 

R.R.No. 4, Washington, Penna. 
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Magnified 225 Diameters 


This is what the tip of a fly's leg is like when seen through the 
ULTRALENS MICROSCOPE 


At last a high powered microscope is 
within the means of all who wish to 
study, observe and experiment with the 
vast world of minute objects invisible to 
the naked eye. Such fun it is, as well ae 
educational. No 
technical train 
ine required 
yet hundreds of 
scientists and 
teachers are us 
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Herbert Photos 


Preparing for a long flight. 


Island. 


on Long 


structure is everywhere like that of a flying bridge. 
truss in the fuselage, a type familiar in every steel structure. 


Workmen assembling the S-35 at the Sikorsky plant 
The huge craft is built entirely of the metal duralumin. Its 


Note the solid *“‘Warren 
Even the ribs, 


which maintain the outline of the wing, are built on the sound and tried prin- 


ciples of structiral steel work. 


The illustration shows the central fuselage not 


yet covered with fabric, and the rigid engine mount at its front end 


Sikorsky estimates that even at the begin- 
ning of the journey it will be 
flight on any two of the 
engines. At the end of the 
motor will suffice to maintain flight. 
breakdowns of a simple character may there- 
flight by a skilled 
probability of forced 
become remote 


possible to 
continue three 
journey one 


Engine 


remedied in 
and the 
mid-ocean 


fore be 
mechanic, 
landing in very 
indeed. 

However, Fonck, in spite of his heroic rec- 
Provision has been made fully 


Walls, 


points in 


ord, is cautious. 
for the improbable 
floor and all 
the fuselage have been stuffed with air bags, 
which in addition to the emptied tanks can 


forced landing. 


spaces convenient 


give indefinite flotation. Radio transmis- 
sion and receiving apparatus of short wave 
length with waterproof batteries, rockets, 


Very pistols and a collapsible floating mast 


guarantee means of communication with 
vessels passing within a wide range of the 


fliers. Three collapsible rafts, such as used 
on the Byrd expedition will make it possible 
to pass from one point of the plane to an- 
other if any repairs are to be made while 
at sea. 

Nor are special appliances lacking, other 
navigator shooting 
is protected from 


than safety devices. The 
the sun with his sextant, 
the rush of air by a special shield. The 
magnificent American earth inductor com- 
pass and every other navigational appliance 
The cockpit can be en- 
inclement weather. A 
comfortable air mattress will invite sleep 
for the man off duty. A French touch: 
“attractive food supplies will be available, 
with hot chocolate, tea and coffee.” 
There is no doubt that the flight is of 
practical utility. Success may be the pre- 
cursor of regular mail service across the 


will be available. 


tirely inclosed in 


Atlantic. In commercial operation there 
undoubtedly would be intermediate stops 
between the two great cities. The lessened 


load of gasoline would allow a respectable 
pay load to be carried in the form of letters 
Paris hats of the latest 


or possibly very 


fashion. 


Beaching a Flying Boat 
N an interesting article in Flight, R. J. 

Mitchell discusses the ground operation 
of flying boats. Sometime in the future fly- 
ing boats will undoubtedly reach a stage 
of development, where it will be possible 
to moor them for indefinite periods in a 
sheltered harbor, much as it is possible to 
moor an ordinary ocean going vessel. They 
would then only go into dry-dock for ex- 
repairs. But as matters stand at 
wooden hulls and fabric covered 


tensive 
present, 


wings make the flying boat too delicate for 


lengthy sojourn in the water, and in very 
windy weather they often tear from their 
moorings. Therefore it is customary to 
beach them as soon as_ possible after 
alighting. 

Beaching a flying boat weighing several 


and with a wing spread of sixty or 
seventy feet is not too easy a matter. Any- 
one who has tried to beach small 
motor boat will appreciate this thoroughly. 
A variety of methods have been tried for 
easier beaching. Very frequently a “beach 
This consists of a cradle 
mounted on swiveling wheels, which is made 
to fit the bottom of the hull amidships for 
a considerable portion of its length. 

Unfortunately the beach cradle takes up 
the weight of the hull through places not 
intended to take the loads. The 
bottom of the hull also forms a very narrow 
base for support in comparison with the 
span, and the flying boat has a tendency to 
rock while being handled, or even when at 
rest in a light breeze. Particularly danger- 
ous is the moment when the cradle has been 
moved so far up shore, that the boat ceases 
to be water borne. As a result of these diffi- 
culties, more damage is caused to the flying 
boat while en the cradle than in the rest 
of its normal career. 

The development of amphibians has sug- 
gested a very different form of apparatus 
in the form of a special “beaching chassis.” 
The chassis is made in two 
fit each side of the hull. Each part con- 
sists of a light tubular frame built on a bent 
axle carrying an airplane wheel. An ad- 
justable strut is pinned to the bent axle 
in such a manner that it is free to swivel 
and gradually release the hull until it rests 
on the ground. The “beaching chassis” 
is made to attach to those portions of the 
hull where the wing struts are attached, so 
that the transmission of loads occurs through 
a part of the hull which is designed to 
carry them normally. It is readily seen that 
all the difficulties of the “beaching cradle” 
disappear. The new “bleaching chassis” pro- 
vides adequate support, a wide base which 
makes “rocking” impossible, and it is readily 
attached while the flying boat is still afloat. 

It is with the development of such simple 
devices that ease of handling and the pos- 
sibility of commercial operation of aircraft 


tons, 


even a 


cradle” is used. 


originally 


parts, one to 


will come. 

It is noteworthy that British seaplane 
operators have found it advisable to put 
roller skates under the “beaching chassis” 
and have thus moved the huge boats about 
sideways in closely packed hangars, without 
the usual backward, forward and sideways 
maneuvering! 
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For more than acentury 


The ground where Hotel 
Cleveland stands has been the 


site of a hotel since Cleve- 


land history began. A cen- 
tury ago, the Public Square 
was the center of the com- 
munity, and is so today. 


Hotel Cleveland, at the Pub- 
lie Square, helps to visualize 
and aims to represent the 
progress of the city. It in- 
vites you to use and enjoy 
its facilities. It is conve- 
niently located. Its prices are 
moderate. Its services are 
quietly, courteously, thought- 
fully and efficiently rendered. 


Room rates begin at $3.00 


Hotel Cleveland 


PUBLIC SQUARE - CLEVELAND 


AVIATION 


IATION. 
287 pages. Cloth. $3 
Languages Pub. Co., 8 W. 4 St 


By Robert Morris 
9 postpaid. Freneb- 
, New York. 











DID YOU 
FINISH YOUR 
TELESCOPE YET? 


No trouble, was there? 


You shouldn’t have any trouble 
as the instructions in 


Amateur Telescope Making 


are very complete. 


But if you do have any trouble 
we are, as always, at your service. 


We have just published a set of 
six STAR MAPS covering the 
entire year. They will add much 
to your telescope pleasures. 


10 cents the set. 


Should your friends make any 
inquiries you can tell them that” 


Amateur Telescope Making - 


sells at $2.00 postpaid and we 
will be very glad to start them 
on a most enjoyable pastime. 


Thank You! 
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Airplane Arresters 

HE problem of restricting the travel of a 

rapidly moving airplane after it has once 
landed has long engaged the attention of 
aeronautical engineers. For ordinary land 
flying, a sufficiently short run has already 
been attained. For example, the latest type 
of mail plane, heavily loaded though it is 
with 1,000 pounds of mail, and 100 or more 
gallons of gas, will pull up in a distance of 
less than 300 feet. This has been achieved 
yery simply by the employment of high lift 


wings, and a wing area which is large rela- 
tive to the total weight of the airplane. The 


provision of trailing edge flaps, or of Hand- 
Jey Page slots, lifting 
capacity of the wings at the moment of land- 
ing, will decrease the run still further. Brakes 
on the wheels have been tried with 
measure although they entail the 
danger that if violently applied, the airplane 
gut even without 


which increase the 


some 


of success, 


may tip over on its nose. 
brakes on the 
device, the landing run of the 
airplane is already shozt enough for any but 


wheels or any other special 
commercial 


the smallest emergency fields. 

On board an aircraft carrier, the distances 
available are necessarily very short, and there 
is still more reason why the plane 
pull up short here than on land. As long 
as it is in motion, there is always a danger 
of its going overboard in weather. 

The first successful experiments with an 
arrester were made in 1911 when Eugene C. 
Ely landed on the deck of the U. S. S. Penn- 
sylvania in San Francisco Bay. Ely’s air- 
plane was equipped with hooks on the under- 
carriage which engaged a series of wires, 
stretched athwartships and therefore at right 
angles to the path of the airplane. These 
wires were connected to sand bags at either 
end. The tendency to nose over was resisted 
by a long skid projecting ahead of the chassis. 

In 1917, Hazen C. Pratt, a mechanical 
engineer of Rochester, attacked the problem 
systematically and soon formulated the fol- 
lowing requirements for a successful arrest- 
ing gear: 

It must be of the 


should 


gusty 


simplest construction 


possible, complication increasing cost and 
the risk of failure. 
The apparatus carried by the airplane 


must be light in weight, must not add appre- 
ciably to the 
interfere with the 
airnlane 


air resistance in flight, nor 
normal functions of the 
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A single engagement wit! the airplane 
must be relied upon to destroy speed and to 
maintain the plane in correct position, with- 
out the assistance of a front skid or wheel 
to prevent nosing over. 

In case of failure to engage, the pilot must 
be able to continue his flight; nothing would 
disastrous than to fail to make en- 
“zoom” off for 


be more 
gagement yet to be unable to 
another attempt. 

There should be a 
within which to engage, two or three feet 
vertically,” and ten to fifteen feet laterally 
being considered sufficient. 

The gear should permit engagement at a 
moderately high speed, since to land at the 
slowest possible speed means to lose aileron 
control, and to make the effect of gusts much 
more disturbing. 

The apparatus which Pratt finally worked 
out and which has stood service 
cessfully on the aircraft carrier Langley is 
simple, yet meets these requirements fully. 

It consists of a cable or chain, 
of cables or chains, stretched as usual parallel] 
to the landing surfaces and at right angles 
to the path of flight. The ends of the cables 
are each connected to a braking appliance 
The apparatus on the airplane consists of a 
pole, pivoted at one end to the airplane and 
carrying a hook at the free end. The hook is 
connected to the fuselage at some point well 
to the rear of the center of gravity of the 
and some means is provided for 


reasonable leeway 


tests suc- 


or a series 


airplane, 
raising and lowering the pole. 

On making a landing the pilot lowers the 
pole before he approaches the landing sur- 
face, so that the end of the pole carrying the 
hook projects a short distance below the 
wheels of his plane. He flies over the 
stretched cable at such an elevation that the 
wheels of the plane are within three to four 
feet of the landing surface. The 
cable is struck by the pole and guided into 
the hook. The which is now 
established between the airplane and the 
braking or retarding appliance allows the 
application of a relatively large retarding 
force to the airplane and brings it to rest in 
a short distance. The line of force 
from the center of gravity to the point of 
attachment in the rear, so that all tendency 
to nose over is eliminated no matter how 
violent the braking force applied. The solu- 
tion. is good engineering practice and well 
worked out. 


chain or 


connection 


passes 


i49 
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Trailmobile uses DAYTONS 


Far Western Distributor 


The Kay-Brunner Steel Cast- 
ing Co. of Los Angeles is the 
exclusive manufacturer and 
distributor of Dayton Steel 
Wheels, west of the Rockies, 


Da 


The Mark 


The Trailmobile has been developed 
for heavy-duty fleet operation. It com- 
bines speed in coupling and uncoupling, 
full cab control, safety interlocks, mo- 
bility on its wheels, and ability to couple 
at an angle. 

After making all these improvements 
did the Trailmobile Co. equip the Trail- 
mobile with ordinary wheels? They did 
not. They equipped the Trailmobile 
with Dayton Steel Wheels—the natural 
wheel for the motor truck and _ the 
trailer. 

It is significant that most trailers and 
nearly all the leading makes of trucks 
use Dayton Steel Wheels. Specify them. 


The Dayton Steel Foundry Company 
Dayton, Ohio 


Ton 


a Good Wheel 











4 TIRE ECONOMY ~ ACCESSIBILITY ~ APPEARANCE ja 


MEN 


manship necessary. 


WANTED 
to manufacture Metal Toys and Novelties 


Demand exceeds supply and we 
co-operate with you in selling goods, also buy t 





ree for men of ambition 
and limited time. Over 40x 


= 
Electrical : men eae Condensed 


course in Theoretical and Practical Electrics 


No sales- 


em from inc h reve 


you. We put you in touch with the buyers. Guaranteed 
casting forms with complete outfit furnished for speedy 
production of Toys, Novelties, Ash Trays, Bookends, 
and other big all year sellers. Absolutely no experience 
or machinery necessary. No special place needed. 
Sinallinvestment puts you on road to success, You do 
the manufacturing and we take care of the selling. 
Act immediately if you want to handie big 1926 whole- 
sale orders now being placed. Strictly a business 
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most interesting city tn the werld. 
School established 1893. Send for catalog 


BLISS ELECTRICAL L SCHOOL 
438 Takoma Ave hington, ©. Cc. 


king 











INVENTORS 


Ideas Developed and Perfected 

















much Send for my proposition. Modets, Experimental work; labor-saving machinery for manufac 
;. RAY HIBBELER, DS7, 2104 N. Keystone Ave., Chicago, Ill. | BERNARD & HELLER" 275 Water St., New York City 
e << Barnes Electric Bench 
n tig Scroll Saw 
i Not a toy, but a po tar seg ene in- 
—_ races we are ene 
tool for shop or ay as the one ma- 
id we home. Runs from chine oat, ful, etre 
them lamp socket. instant command ail math- 
i ematical and astronomical 
stime. Price includesbor- | yo ee _caperer ged es rior figures for scien- 


Write today a iiluetreted booklet 


ammond 
o 
TYPEWRITER 
Hammond Typewriter Co., 64 Brook Ave., New York 


ing attachment, | 
emery wheel, etc. 





Write today to 


W.F and John Barnes Co. | 


ROCKFORD , ILLINOIS 


w York 








Airplane arrester assembled on airplane as used during demonstration 
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Lafayette Blvd. at First St. 
DETROIT 


Less than 5 minutes walk from 
wholesale, retail, financial 
and theatrical centers 


The seasoned traveler thinks al- 
ways of the Fort Shelby in con- 
nection with Detroit. He knows 
that there he can be sure of a 
quiet, comfortable room at a rea 
sonable price, of sincere courtesy, || 
of widely-famed food at moderate 
cost. The Fort Shelby has the only 
Servidor equipment in Detroit. 
This feature protects you from 
needless intrusion of employes and 
excessive tipping. Rail and water 
terminals are convenient. 


Rates $2.50 up. Servidor serv- 
ice. Fort Shelby Garage close by 


W. G. McKay, 
Setu E. FrymMire, 


Assistant Secretary 
Manager 
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BECOME A FOOT CORRECTION IONIST 


$3,000 to $10,000 yearly in a business of your own, | 
many are making it in the New Profession of 
foot correction, not medical nor chiropody. Open- 
ings everywhere with all the trade you can attend | 
to; easy terms for license and training by mail; 
no further capital needed, or goods to buy: no 
agency or soliciting. Write today for full details. 
STEPHENSON LABORATORY 
23 Back Bay Boston, Mass. 
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Worms That Turn 


In the June issue, page 418, we reproduced 





| a striking photograph of the curved designs 


traced on the inside of the bark of a tree 

by the These designs 

were extremely artistic. In reply to this 

note we have received the following com- 

ment, from a government insect scientist. 
Editor, Scientific American: 

I was very much interested in the 
note “In the Editor’s Mail” found in the 
June, 1926, issue of the Scientific Amer- 
ican entitled “Must We Cease Using 
Them for Bait?” and signed by Mr. Paul 
E. Denton. The photograph indicates 
that the larva making the galleries is 
one of the barkbeetles and from the 
appearance of the work I believe that 
the insect responsible is the hickory 
barkbeetle (Scolytus quadrispinosus 
Say). It is of course possible that the 
work is that of another species and 
on a different host tree, material alone 


boring of worms. 


\N THE EDITORS MAIL 






tific American before the microphone, 
and as a result local news-agents in- 
form me that they have been flooded by 
inquiries for copies and that several 
have placed standing orders for the 
magazine. The articles on “The Move- 
ment of the Continents,” and “Soil Anal- 
ysis in North Carolina” were greatly 
appreciated by the different sections of 
the local University. 

If we can arrange it before I leave 
for the south we are going to try and 
put across a program for the listeners 
on the Pacific Coast. Our normal night 
transmission from 8 P.M. to 10 p.m. will 
coincide with 2 A.M. to 4 A.M. in Calli- 
fornia allowing an ideal condition for 
long-distance transmission. Our wave- 
length is 385 meters (780 kilocycles). 

Joseph G. Reed. 
sashtg Australia. 





Anent “Old Ironsides” 


being the basis for a positive determina- 
tion. 

Many of the barkbeetles attack living 
trees and by mining between the bark 
and wood kill the infested tree. Differ- 
ent groups of these barkbeetles also 
produce different types of galleries. Fre- 
quently the patterns traced are artistic 
and have design possibilities. 


As we expected, our article about “Old 
Ironsides” awakened a response in many 
patriotic hearts. Edwin B. Eddy, Jr., sug- 
gests that the old frigate be relieved of some 
of the enormous weight she is carrying. 
Reader, we are with you! If we had fought 
so gallantly, we'd appreciate any efforts to 
alleviate a burden of 68,100 pounds! 








Going to Travel? 


Then by al! means refer to the travel section of 
Harpers Magazine—Every month you will find 
many alluring suggestions and the announce- 


ments of a large number of Tourists Agencies. 
Railroads, Steamehip Lines, Kesorts and Hotels. 


SAILING DATES IN EVERY ISSUE 


| For the convenience of our readers we will pub- 

lish each month the miling dates for Europe 

and other countries together with the dates of 
special tours and cruises. 

Fee!  pgstoctiy free to write Our Travel Bureau 

i gladiv farnioh any information desired 


Harpers 
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once in a lifetime” 


Very truly yours, 
William Middleton, 
Assistant Entomologist, U. S. Dept. 
of Agriculture, Bureau of Entomology. 


We Are Being Broadcast in Australia 

From Australia comes the news that our 
articles are being broadcast by an enthusi- 
Of course we are not at all 
surprised at the subsequent demand for 
copies of the magazine (ahem!). In addi- 
tion to his radio activities, Mr. Reed is 
going to build a telescope and has ordered 
a book to tell him how. The book is on its 
way, and we predict a “thrill that comes 
when our reader gets a 
heavens through his own 





astic reader. 


close-up of the 
handiwork. 
Editor Scientific American: 

The most interesting and instructive 
article in the February issue of the Sci- 
entific American by Mr. Russell W. 
Porter on “Mirror Making for Reflect- 
ing Telescopes,” has filled me with the 
desire to try my skill in this direction, 
having been interested in astronomy 
since my school days back in 1910. En- 
closed please find money order for two 
dollars to cover the cost of the book he 
suggests, The Amateur’s Telescope, 
by Ellison. 

Under separate cover I am forward- 
ing letters to the Bureau of Standards 
for the Letter Circular LC32 on the 
Silvering of Glass, and also one to Mr. 
John Pierce of Springfield to obtain his 
estimate of the total cost of the materi- 
als and the express charges on them for 
shipment to me in Australia. 

I am in the capital city of our northern 
state attending to the installation of a 
five-kilowatt broadcasting station for the 
Queensland Government Radio Service. 
During the preliminary tests last week 
I read many articles from the January 
and the February issues of the Scien- 


Editor, 
Scientific American: 

I was pleased to note in the July edi- 
tion of your magazine the excellent 
article on the frigate Constitution. 1 
have been aboard the vesse! twice, and 
have been very sorry to see the deteriora- 
tion of this monument to a noble past. 
If the Government decides to keep the 
Constitution, there is one item for her 
preservation that I feel ought to be 
called to your attention and that of the 
public. That is that her spar-deck bat- 
tery is both inaccurate from an histor- 
ical standpoint, and weakening to the 
ship. Her armament on the gun deck 
is correct, but she is undoubtedly being 
hogged by the continuous and unneces- 
sary pressure of twenty-four long 24’s on 
her spar-deck. She never carried—no 
frigate of that period ever carried—such 
a battery upon her quarter-deck and 
forecastle. 

In her battle with the Guerriere, 
August 19, 1812, which may be con- 
sidered her best action, the Constitution 
mounted the following guns: gun deck, 
thirty long 24pounders; quarter deck 
and forecastle, two long 24-pounders, 
one long 18-pounder, and _ twenty-two 
32-pounder carronades. When it is con- 
sidered that a long 24 weighs approxi- 
mately 4,500 or 5,000 pounds, and that a 
32-pounder carronade, only 1,700 pounds, 
think what a weight would be removed 
from this ancient vessel, if her twenty- 
two superfluous 24's were replaced by 
32-pounder carronades in replica! With 
this removal, and the bringing aboard 
of a long 18 for the sake of adhering to 
history, the vessel would be relieved of 
from 57,100 to 68,100 pounds. 

The Constitution received her 32- 
pounder carronades after the Tripolitan 
War, in which her spar-deck batteries, 
consisting mostly of 42-pounder carron- 
ades, were found too heavy for the hull. 
As a 42-pounder carronade is a compar- 
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Story of Steel | 


In response to many requests | 
we have 


Now in Book Form 


the series of articles which 
appeared in the SCIENTIFIC 
AMERICAN. Such wide and 
favorable comment was aroused 
that it seemed desirable to make 
permanently available the 


STORY OF STEEL 
By J. Bernard Walker 


Chapters have been added and 
the text extended where cuts 
originally had to be made for 
magazine publication. 

You will find the book a de- 
sirable possession, especially if 
you read the articles. If you 
did not read the series, you as 
suredly should add this volume 
to your library. 


Ready about August 20th 
$4.20 Postpaid 
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atively small and light gun compared to 
the heavy long-guns she now carries on 
her spar-deck, what must be the destruc- 
tive effect upon her, from her upper 
batteries? This situation seems to have 
been overlooked, and I respectfully call 
jt to your attention. 
Yours truly, 
Edwin B. Eddy, Je.. 
Duluth, Minnesota. 


The Pink Turtlehead is Rediscovered 
in Virginia 

This flower is apparently familiar to a 
number of our readers who have written us 
saying where it could be found. As lack of 
space does not permit our publishing all of 
these letters, we are using the one which 
seached us first: 

Editor of the Scientific American. 
Dear Sir: 

In reference to the article in the: last 
Scientific American on the pink turtle- 
head. 

I have seen this plant blooming on 
the banks of a smal! stream that flows 
into the Tuckahoe creek in Henrico 
County, Virginia. The stream is about 
eight miles west of Richmond. It is 
south of the River Road. I think I saw 
the turtlehead blooming there last sum- 
mer. 

The plant that I know as the turtle- 
head was identified, several years ago, 
by reference to Dana’s “How to Know 
the Wild Flowers,” page 100, fourth 
edition, 1893. 

Hoping that this information will be 
of interest to you. 

I am yours truly, 
A. P. Wickham, 
Woodside, Lorraine, Virginia. 


A Man’s-Size Egg 

We have heard of Two-in-One Shoe Polish 
and Three-in-One Oil, but this is the first 
time that a two-in-one egg has been called 
to our attention. A Rhode Island pullet in 
the State of Ohio is responsible for this, 
according to the following communication: 

Editor Scientific American: 

I am sending you a photograph made 
from an X-ray of a freak and abnormal 
hen’s egg. This egg was laid by a nine- 
month Rhode Island pullet. The egg 
weighs exactly four and one-half ounces. 
The exact measurements are four and a 
half inches in length, five and three- 
quarters inches in diameter and nine 
and three-quarters inches around in 
length. The large egg. as you will note 
from the X-ray phetograph, has within 
it another egg, perfectly formed, includ- 
ing a complete shell. 

The large egg was boiled until hard 
and when cut in half was found to be 
exactly as shown in the photograph. 
The inner egg had a hard shell and 
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This illustration shows the unusual 
size of this two-in-one hen’s egg 


looked in every respect like any ordi 
nary egg, containing yolk and albumen. 
The space between the inner egg and 
the shell of the large egg was also 
filled with albumen and contained a 
yolk in one end. 
A. J. Brust. 
Kent, Ohio. 


Transmutation of Gold Into Quicksilver, 
a New Method of Attack 

A new way to effect a transmutation has 
been tried by Dr. A. Guschler, of Berlin. 
He shoots hydrogen particles into the nucleus 
of the gold atom. This method ought log- 
ically to produce quicksilver (mercury), and 
according to Dr. Guschler, mercury was ob- 
tained. Those who demand rigorous stand 
ards of laboratory work will doubtless remain 
partly unconvinced about the results claimed. 
owing to the fact that a mercury-vapor pump 
was used. It is stated that this was em- 
ployed only at first, and doubtless extreme 
precautions were taken against the accidental 
contamination of the results by mercury 
from the pump. Can this be absolutely 
guaranteed? Doubt will probably exist in 
the minds of many until other methods are 
devised. In the following letter Dr. Guschler 
describes his work: 

By the experiments of Miethe, Nagao- 
ka, and the author of this subject it has 
been sufficiently demonstrated that it is 
possible, under certain conditions, to 
transform quicksilver into gold by elec- 
tro-thermal treatment. Soddy and others 
suggested that this might be accounted 


a 


See A 


An X-ray photograph showing the perfectly formed oes within an egg 
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Ps that only specially treated steel is used for Simonds products. 
To them, Simonds near-century of experience in the 
manufacture of tempered steel cutting edges is assurance 
of highest quality. You, too, wiil find that it pays to 
specify “Simonds” in buying saws, knives and files. 


SIMONDS SAW AND STEEL CO. 
“The Saw Makers” Fitchburg, Mass, Established 1832 


Branch Stores and Service Shops in Principal Cities 
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Home Maic 


ITH all America’s genius for saving time and 
labor, little was done for women until the Uni- 
versal electric motor was developed. 


What a difference now! Connect a wire to any light 
socket or plug and housekeeping becomes a pastime. 
The magic of motor driven vacuum cleaners, floor pol- 
ishers, dish washing machines, ice making refrigerators, 
oil burning furnaces, etc., lightens the housewife’s load and gives 
her leisure to enjoy the better things of life. 


Having been one of the first manufacturers of Universal motors, this 
company has contributed greatly to this service. From the begin- 
ning DUMORE Motors have been constantly improved to meet 








these many requirements. 


For any use requiring 14 of a horsepower or less, at speeds up to 15,000 
R. P. M. specify a DUMORE Motor. 


WISCONSIN ELECTRIC COMPANY 
48 Sixteenth St., Racine, Wis. 


DUMORE 


Fractional Horse Power Motors 
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Move { 
Your New York 
Office to the 
Scientific 


American 
Building 


A new 16-story 
building—the Scien- 
tific American Build- 
ing—has been erected 
on one of the most 
desirable office sites 
in the United States— 
at 24 West 40th Street, 
New York City. 

Open to the sunlight on three sides, it is 
a half block west of Fifth Avenue and a block 
and a half east of Broadway. Across the 
street lies Bryant Park and the New York Public 
Library. It is four blocks from the Grand Central 
Station and eight blocks from the Pennsylvania 
Station. 


Neighboring buildings include the American 
Radiator Building, the Engineers’ Club, the New 
York Club, the National Republican Club and 
the Engineering Societies. 

Should you be con- 
sidering offices in New 
York City by all 
means investigate 
space in this attrac- 
tive building—acces- 
sible, distinguished, 
desirable—and _ at 
rents which are 
reasonable. 
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for on the assumption that the isotope 
of quicksilver of atomic weight 197 ab- 
sorbs an electron and thereby turns it 
to gold. This assumption has been re- 
futed by an article by Aston in Nature, 
according to which it has been found 
that there is no isotope of quicksilver 
existing below 198. A determination of 
the atomic weight of an atom of arti- 
ficially produced gold by Hénigschmid 
gave a weight of 197.26. 

Therefore the gold could, under no 
circumstances, be obtained by the ab- 
sorption of an electron by a quicksilver 
center; so that there remains only the 
possibility that quicksilver turns into 
gold by the elimination of a hydrogen 
center. Vice-versa, gold receiving a hy- 
drogen center musi be transformed into 
quicksilver. 

As it has been impossible to observe 
with certainty up to date the presence 
of hydrogen when producing gold from 
quicksilver, it was undertaken by the 
author to study expevimentally the in- 
fluence of hydrogen on gold, in the hope 
of producing quicksilver from gold and 
hydrogen. At present the literature 
gives no information as to what extent 
a hydrogen particle or nucleus might 
penetrate into other atoms, especially 
greater ones. It can be assumed that the 
hydrogen nucleus, because of its ex- 
tremely small size, can easily penetrate 
into the spaces between the electrons of 
an atom when possessing sufficient kin- 
etic energy. If it proceeds through the 
outer electron rings and is stopped by 
the repulsion of the nucleus, it cannot 
return to the surface of the atom in con- 
sequence of being bound by the inner 
electrons. The result is the contrary of 
the well known hydrogen connections 
(for example HC1), that is, an inner 
connection of hydrogen which is _per- 
haps identical with a transformation of 
the atom, with the hydrogen nucleus 
bound in the interior of the other atom 
presenting a para-nucleus, as was con- 
firmed with regard to quicksilver by 
many authors, especially by Nagaoka. 
With this in mind the experiments of 
the author aimed at shooting hydrogen 
particles into gold atoms and determin- 
ing the eventual modifications of the 
gold either chemically or physically. 

Hydrogen particles with great kinetic 
energy are best produced with a canal- 
ray tube provided with palladium- 
osmium regeneration. In my _ experi- 
ments I used a glass tube about 50 centi- 
meters in length and 4 centimeters in- 
side diameter. containing a pin anode, a 
flat sieve cathode of aluminum in the 
channel at 3 centimeters distance from 
the latter, and a plate of fine gold held 
in place by insulators attached to the 
glass tube. 

After the inner equipment had been 
glowed out well, the evacuation was 
carried out by disconnecting the mer- 
cury-vapor diffusion pump in order to 
avoid contaminating the tube with quick- 
silver. The air, having been replaced 
by hydrogen, the evacuation was con- 
tinued by means of an oil pump, until 
there appeared green fluorescence in the 
glass on the passage of an electric cur- 
rent. 

Several photographs of the spectrum 
of the tube taken at the beginning of 
the trials showed a great many lines, 
especially of aluminum and hydrogen. 
But no quicksilver lines appeared. After 
30 hours of running, the quicksilver 
lines could be seen distinctly in the 
spectrum with an intensity increasing in 
proportion to the duration of the experi- 
ment. Especially could there* be seen 
with certainty lines 6152, 5461, 5670. 
and 4487. On repeating the experiment 
the result was the same. 

After the preceding statement there is 
no doubt that quicksilver represents a 
gold-hydrogen, in which the hydrogen 
nucleus is bound by inner electrons. A 
similar connection seems to be quick- 
silver-helium, which according to a com- 
munication by J. J. Manley (Nature, 
volume 114: page 861, 1924; volume 
115: page 337, 1925) is likewise to be 
obtained by a glow discharge. From 
this new angle the transformation of 
quicksilver into gold by means of the 
discharge of electric current is easily 
comprehended. By intense activity of 
the quicksilver atom an overload of 
positive electricity is produced, which is 
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equal to the loosely held hydrogen nu- 
cleus. This is then expelled from the 
atom of quicksilver. 

If the labors are pursued intensely on 
this basis, chemistry will soon be en- 
riched by a great number of inner hydro- 
gen and helium associations to which 
*group quicksilver and others may be 
found at a later date to belong. — 

The author of this report would see 
the most favorable aspects for his work 
if an American institute would procure 
for him the opportunity to purgue his 
experiments under better conditions in 
the United States. 

Dr. Guschler, 


Berlin, Germany, 


Poetry in Science 
The father of one of our youthful readers 
believes that the Scientific American has 
helped to develop in his son a research trend 
of mind, and that the piece of blank verse 
which we are very glad to publish herewith 
was written as a result of his having pored 
over our columns. We are glad to know 
that our young subscriber has found in 
science the beauty which escapes the eyes 
of many. ; 
Editor, Scientific American: 

My son, Bryant Chester; nearly eigh- 
teen, has been a subscriber to the Scien- 
tific American for several years, during 
which time he has developed a research 
trend of mind along ‘electron lines. In 
his English work at school he is required 
to write something original each week 
in prose or verse. He has just turned 
out a piece of blank verse of which | 
am naturally proud. 

I am sending the attached copy to you 
as, no doubt, this reflects the influence 
of his reading your publication. It is 
also interesting to note that he has 
caught something of the spirit of his 
distant cousin, William Cullen Bryant. 

M. E. Chester. 


EXCURSIONS OF THE MIND 
If man could but conceive himself to be, 
Far smaller than the smallest speck of 
dust, 
And further, still reduce himself in size, 
Until that speck of dust seemed greater 


than 

This very world that travels round the 
sun; 

What then might be revealed before his 
eyes? 

All substance, as we see it now would 
fade, 

And change to fast and _ geometric 
shadows. 

A weird and restless light would domi- 
nate 

And fill all space, and silence would 
prevail. 

So, from his tiny perch, man then could 
watch, 

And_ marvel at the strangeness of his 
world, 


And see and feel with an unaided eye, 

The mighty laws and forces of the atom. 

As are the stars held in their given 
course, 

Whirling through the boundless paths 
of space, 

So are the smallest rudiments of matter, 

Held to their place by laws inflexible. 

Yet, all this may not be a wildest dream, 

Composed of fancies and disordered 


thoughts, 
Man never knows what lies in wait 
beyond, 
a his mind has sought and found it 
rst. 


Bryant Chester. 





A Pardonable Slip 


As there is such a close association be 
tween “sweetness” and “fragrance,” it # 
not surprising that Mr. Miyake substituted 
one for the other in his microscopic rept 
duction of the verse from Gray’s “Elegy: 
We are just naturally curious, though, @ 
know how many readers noticed it. It did 
not get by the eagle eye of Mr. Phillips 
who sends the following note: 

Editor Scientific American: 

On page 331, May issue of your maga 
zine, Mr. Miyake has done some fine 
work in reducing a verse from Gray’s 
“Elegy,” but he made a mistake on the 
last line. “Sweetness” does not travel 
on the air. “Fragrance” is the origin 


, Word. J. N. Phillips. 
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Science and Money 


Investment Trusts 


THE VALUE OF 
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¥ O U R E S TAT EK By Henry C. Trundle 
In estimating the value of your Estate, due 
allowance must be made for the payment of NOWN for many years to British and that investment trusts have frequently taken 
debts, costs of administration, Federal Estate Scottish investors as a premier invest- up the cudgels in behalf of the minority 
‘Tax and State Inheritance Taxes. | ment, the securities of investment trusts are holders in instances of reorganizations or 
just beginning to gain recognition in this  malpracti®es. Furthermore, since the diree- P 

The Federal Estate Tax is relatively simple of country where their organization dates only tors are experts in matters of investment, } 
computation, but the effect of the Inheritance from post-war days. The original trusts securities are more apt to be purchased at F 
or Transfer Taxes imposed by the various were formed in Europe to take advantage of | low points and sold at high points. It is e 
States is not so readily understood. the opportunities for higher return from unfortunate, but then it almost always hap- 4 

: enterprises in North and South America in pens so, that the public is in a buying ti 
The State Taxes which will be paid by your Oddly mood only when securities 2ve had a sizable ‘ 
Estate will vary with the nature of the securi- advance and that it becomes frightened on 7 


declines and sells at the low points, just fc 
when it should be buying. The scientific 
management of a trust will obviate this sit- 
uation for it is not disturbed by gossip and 
its dealings are based on real knowledge. 
In fact the trusts always have orders in to 
buy a large number of securities at prices 


trusts are being organized here to profit 
from the investment bargains obtainable in 
European markets. Both then and now these 
trusts have been important factors in the 
economic maintenance of countries and have 
proven highly satisfactory for investment 
Some of the larger Euro- 


ties of which it consists and your Estate will 
be worth more or less according to the discre- 
tion you now exercise in the selection of 
investments. 


In considering this phase of your investment 


e ° . u oses S well. 
problems we offer a service that is purely dis- _— = ll 
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the early days of nation building. 
enough, situations are now so reversed that 








the world and engaged in multiple lines of 
business it is to be readily seen that an 
investment trust is but an agency by which 
funds can be invested with wide diversifica- 
tion and with excellent probabilities of high 
yield. A trust virtually places the small 
investor, from the standpoint of safety, on 
the same footing as the wealthy investor 
who is enabled to distribute his funds over 
a wide area, for he shares in the whole 
accomplishment rather than risks his all on 
one or two ventures. Besides the ability to 
do more through the concentration of money, 
there are psychological and other reasons 
why the average individual would fare better 
through an investment trust than alone. 

Organized for the purpose of investing 
for income, investment trusts ordinarily se- 
cure their capital through the issuance of 
stock, common and preferred. When condi- 
tions seem advisable, additional capital is 
obtained for short periods by the sale of 
bonds or from bank loans, with the effect 
that the earnings per dollar of contributed 
capital are materially increased. A properly 
managed trust also will have its capital 
added to through the retention of a part of 
the profits in a surplus or reserve fund. 
Because of their large purchasing capacity, 
trusts frequently occupy a position in new 
offerings equivalent to that of the under- 


when and as these securities can be resold 
to the public. As many offerings are bid 
up quickly and remain at their new higher 
prices, this source of profit is an appreciable 
one. 

One of the chief reasons why the small 
investor suffers so many losses due to acts 
of omission or commission is that he be- 
comes wedded to his securities and nothing 


A&:s as : ie Aas as pean investment trusts own as many as four — below intrinsic values and to sell at prices 
interested because we have no securities to sell. : mene hy Ae : 

, — and five hundred individual securities and above such values. The natural swings of 

; our own trusts are also approaching this the market make it possible to have many 

and Under size and distribution. As the securities held orders executed each day. The trust there. 

Trustee AAs as Transfer Agent or Registrar Mortgages are of companies operating in all parts of fore profits where the ordinary investor 


would in all likelihood be getting caught 
on the wrong side of the swings. 


Trusts Always Alert 


The international character of the larger 
trusts brings.them into contact with all of 
the major security markets of the world, 
and affords them opportunities to profit by 
temporary depressions as they occur from 
time to time. For instance, in the bear 
raids in March, the European trusts un- 
doubtedly picked up many shares of stock 
which in the mélée were driven far below 
their actual values. During the subsequent 
recovery these shares were probably resold 
at a nice profit. When market conditions 
are stable here, some break might occur in 
London or Buenos Aires, affording our own 
irusts a similar privilege of acquiring stock 
at bargain prices. Curiously enough, too, 
the identical securities will sell at different 
prices at the same time on the various ex- 
changes. As an example, we mention that 
the German Government bonds were selling 
in London at above 100 when they were 
quoted in New York at around 96. There 
was such a difference of several points for 
a number of other securities which had been 
offered simultaneously in Europe and Amer 
ica. This situation enables a trust to pur 
chase at the cheaper price in one market 


such time as the prices shall have become 
equalized. The chances are that an indi- 
vidual would either not know of this sit- 
uation, or knowing it, would not have the 
necessary capital or contacts to profit 
thereby. 

As yet, mention has only been made of 
the large number and diversified character 
investment trust 


ri i i = . . 

writers. This acer ge 4 to cr ip and to sell at the higher in the other. 

| ities several points un ” the quotes : tar Transactions in these securities can be car 2: 
price and permits of an increased profit ied on without any appreciable risk until At | 


can lead him to make a switch. This is poo omgy > ng Bsa ore reg foot 
not true of the management of an invest- pe scientifically managed many persons are = 
ment trust which relies on trained staffs of oe ne sity ae toes a rp 
WOOLWORTH BUILDING SCIENTIFIC AMERICAN BLDG. | analytidal experts fer advice, Accordingly, ee ee = ae ma, | est 
233 Broadway, N. Y. C. Washington, D. C. when it is deemed advisable, all long term vee be published tea of the influence = ( 
securities are replaced by short term securi- a ; ane ts the # jor 
| TOWER BUILDING HOBART BUILDING ties, or exchanges are made among individ- ps Lage nypeb ers 4 peng gent ea and ( 
Chicago, Ill. San Francisco, Cal. ual issues. Whether it be because of sta- ability to bay and call freely would il Perser 
tistics or fashion, everything is done to dou h f ntly east, 
AN NUYS BUILDING cramped. owever, the trusts freque 
- Los ate beg: assure the greatest profit. make known the types of securities they are 9m 
we interested in and the geographical location | 
“Inside Information” of the companies. Of course, where a trust 

———_——_ As the Board of Management of a largé _ is formed specifically to hold railroad, public Of t 
trust is likely to contain men who are high utility, bank or some other distinct class vith 1 
executives in corporations, the trust can have __ security, ’ aS 2 likely to be until 
Boo i the benefit of inside information of coming more liberal as to the details. athout 
ks and Information on Patents events. Sales or purchases can thus be Persons who incline toward bonds ovef § jge 4a 
and Trade-Marks by Request. undertaken with full confidence and at the — stocks, or vice versa, will be interested OT that h 

Associates in All Foreign Countries. very time when such transactions would ap- know just what the practice is with respect Venus 
pear as ill advised to the unknowing public. to holdings in senior and junior securiti€® jin), ‘ 

— Right here it might be well to interpolate Earjier in the year one of our own trusié Jy he 
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made known that of its funds 74 percent 
were in bonds, 22 percent in preferred stocks 
and bank shares and 4 percent in common 
stocks. The British trusts tend more {o- 
ward common shares, some trusts having as 
much as 40 percent of their capital in them. 
It is not unlikely that American trusts will 
extend themselves in this direetion as profits 
become smaller from domestic and foreign 
senior securities. 

The American interested in in- 
yestment trust securities will probably only 


investor 


want those of our own trusts which are 
purchasable for the most part not on the 
exchanges but “over the counter” from 


banking concerns. Trading in these securi- 
ties is fairly active and close markets are 
maintained so that liquidation of holdings 
can be accomplished satisfactorily at any 
time. A offered of two main 
types: (1) the stocks or bonds of a trust 
or (2) the participating certificates or bene- 
ficiary shares in a fund. From a market 
standpoint the first type is the most desir- 


choice is 
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able, and is the type to which we have 
referred. 
Granted that diversification and good 


management will assure a safe investment. 
it will be well to inquire into the liberalness 
of dividend and interest payments. Nat- 
urally the bonds of a trust will carry a 
fixed rate of interest and will sell at prices 
in direct relation to the cost of money just 
as does any corporation or government bond. 
The preferred stock will also vary but little 
in price and will sell on practically an 
investment basis. The common shares, how- 
ever, are the ones to which to look for large 
returns and shifting prices. Efficiency of 
management and rapid turnover of money 
will be reflected in the balances left for 
distribution to the common. The long rec- 
ord of large dividend payments made to the 
common share holders in British and Scot- 
tish investment trusts shows that they are 
quite liberal. 


disbursement. 





The Heavens in August 


By Professor Henry Norris Russell, Ph.D. 


yvozi4oy UIDYLION 


~ 


—— aa 


At 11 o’clock: Aug. 7. 
At 10% o’clock: Aug. 14. 


At 10 o’clock: Aug. 22 


& invous 
© (indian 


SOuthern | Horizon 





At 9 o’clock: Sept. 6. 
At 84% o'clock: Sept. 14. 
At 8 o'clock: Sept. 21. 


At 9% o’clock: Aug. 29. 


The hours given are in Standard Time. 


When local summer time is in effect, they 
must be made one hour later: te. 


i2 o'clock on August 7, e 


NIGHT SKY: AUGUST AND SEPTEMBER 


The Heavens 

0’ our map of the heavens this month 

we find Cygnus right overhead—the 
foot of the cross being to the southwest. 
yra is west of the zenith and Aquila south. 
Scorpio and Sagittarius are low in the south- 
West and Bootes in the west, with Hercules 
and Ophiuchus above. Draco and Ursa 
Major are in the northwest and Cepheus 
id Cassiopeia high in the north, while 
Perseus and Andromeda are in the north- 
fast. Pegasus is in the east, and Capri- 
‘ornus, Aquarius and Pisces Austrinus in 
the southeast. 


The Planets 

Of the planets, Mercury is in conjunction 
With the sun on the 7th and is not visible 
mtil the latter part of the month—best 
out the 25th, when he is in elongation 

from the sun, and rising at 4 A.M. so 
that he can just be seen in the dawn. 
*tus is a morning star too and rises a 
litle after 3 a.m. Mars is growing brighter 
% he approaches opposition, and by this 


time he exceeds all the other stars except 
Sirius. He is in Aries, and rises at 11 p.m. 
at the beginning of the month, and 9:30 at 
its close. 

Jupiter is in opposition on the 15th, and 
is splendidly visible all night long—the chief 
ornament of the evening sky. Saturn is in 
quadrature east of the sun on the 13th and 
is well visible as an evening star. Uranus 
is in Pisces and crosses the meridian at 
2 A.M. in the middle of the month, while 
Neptune is in Leo and, being in conjunction 
with the sun on the 18th, is invisible. 

The moon is new at 9 aM. on the 8th, 
in her first quarter at midnight on the 16th, 
full at 8 a.m. on the 23rd and in her last 
quarter just before midnight on the 29th. 
She is nearest the earth on the 23rd, within 
a few hours of full—look out for low and 
high tides!—and is farthest away on the 
10th. During the month she is in conjunc- 
tion with Venus on the 5th, Mercury on the 
8th, Neptune on the 9th, Saturn on the 16th, 
Jupiter on the 22nd, Uranus on the 25th, 
and Mars on the 28th. 
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Certainly rates of around 10 
percent can be considered as a satisfactory 
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Romance— 
Adventure— 
Humor 










Why miss what the Mas- 
ters have for you? You want 
to be entertained; they are 
called MASTERS _ because 
they entertain so well— 












And if, through being en- 
tertained by the great enter- 
tainers, your widened vision, 
your enlivened imagination, 
your facility in using words 
make you a bigger man and 
your life a bigger life—you 
have been reading 
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Commercial Property News 
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A Department of Facts and Notes of Interest to Patentees and Owners of Trademark Rights 
Conducted by Milton Wright 


Good Will Cannot Stand Alone 

|S Bureau of Internal Kevenue recently 

issued a decision to make its regulations 
conform to a ruling of the Court of Claims 
in holding that good will could not be 
separated from the tangible assets of a 
concern in which an interest had been pur- 
chased, 

“Upon the purchase of an interest in a 
going business,” the Bureau declared, “good 
will cannot be separated from the tangible 
assets and considered as a gift exempt from 
tax under Section 4 of the Revenue Act of 
1916, since the purchase of an interest in a 
business includes as an incident thereto an 
interest in the good will, and the gain de- 
rived from a sale of the entire business 
includes a sale of good will and is measured 
hy the difference between the cost and sell- 
ing price.” 


The Army “Tin Hat” Case 

LTHOUGH a British subject may not 

sue the British Government, he may sue 
the United States Government. 

Se ruled the Court of Claims recently in 
the action brought by John L. Brodie, Eng- 
lishman and inventor of a steel helmet worn 
by British and American soldiers in 1918. 
The Brodie. type’ of helmet was worn by 
American 1918. Many com- 
plaints were made about it, however, and 
finally the General Staff ordered the A. E. F. 
equipped with the Liberty Bell helmet, 
which had been developed by Major Mce- 
Nary. 

On January 1, 1918, a United States pat- 
ent had been issued to Brodie. On October 
3, 1919, he presented the War Department 
with a claim for $2,000,000 and asked for 
at check. 

“It is argument,” Judge 
Downey says in writing the opinion of the 
court, “that United States citizens have the 
same standing in British courts as do British 
subjects, but contended that neither could 
or can prosecute an action for tortious in- 
fringement against the Crown. . . . The 
true test is not whether a citizen of the 
United States may prosecute an action of a 
particular nature in a British court, but 
whether the doors of British courts are open 
to American citizens for the prosecution of 
‘claims’ against the Crown, but necessarily 
only such claims as might be prosecuted by 
British subjects, for there, as here, there are 
classes of action as to which the Sovereign 
has not consented to be sued. We think the 
plaintiff has standing in this court.” 

The court rules, however, that in the light 
of the prior art there was no patentable 
novelty or invention in Brodie’s helmet, and 
that the patent which had been granted to 
him, therefere, was invalid. His petition 
was dismissed. 
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“Direct” Through the Middleman 
HE Federal Trade Commission a short 
time ago looked into the “Factory-To- 

You Furniture Store” in Philadelphia, op- 

erated by M. Goldberg, and found that the 

public has been laboring under the impres- 
sion that the proprietor owned and operated 

a factory and gave his customers the benefit 

of profits which otherwise would go to the 

wholesaler, jobber and retailer. 

They found, too, that the furniture was 
called “walnut,” “genuine walnut,” “com- 
bination walnut,” “mahogany” and “com- 
bination mahogany.” The names, however, 
constituted almost the only place they could 
find walnut and mahogany. Wherefore, they 
issued the necessary orders to discontinue 
false and misleading advertising. — 

The moral of which is. do not believe all 
you read in the store window. 





Patents Recently Issued 


Advertisements in this section listed under proper classifications, rate 25c 
per word each insertion; minimum number of words per insertion 24, maximum 


60. 


Payments must accompany each insertion. 


Official copies of any patents listed in this section at 15¢ each; state patent 


number to insure receipt of desired patent copy. 





7 Pertaining to Aeronautics 





SeEMIRIGID DiRIGiBLe.—Advanced lifting 
means of aeroplanes, combined with lifting 
gases, helium in lower, hydrogen in upper 
part of gas bag, wherein pressure is regu- 
luted at will of operator. No ballonets, 
valving, or ballast necessary, nor outside 


help, by alighting on land or water. Two 
patents, 1498298 and 1522761. 63 claims. 
Canadian patent 247713. John Twardus, 


167 Seymour St., Hartford, Conn. 

AEROPLANE.—Having a special construe- 
tion of surfaces controllable at will for 
effecting the lifting power and varying the 
positions of the machine. Patent 1579386. 
Cc. W. Newson, 688 W. 3, North St., Salt 
Lake City, Utah. 

Atksutp.—Wherein the motors for driving 
the propellers are so mounted and controlla- 
ble that they may be drawn adjacent the 
exbin for repairs or other purposes. Patent 
1580004. <A. Bradford, 1181 Kerby St., 
Portland, Oregon. 

Sarery ATTACHMENT FOR AIRPLANES.— 
For the purpose of materially increasing the 
displacement and retarding descent, thus 
preventing serious danger to the plane and 
its occupants. Patent 1583745. V. J. M. 
Procopio, 96 Grove St., New York, N. Y. 








Pertaining to Apparel 





Corser.— Which may be adjusted to the 
height and figure of the wearer without de- 
taching any of the parts. Patent 1581962. 
J. J. Kispert, e/o I. Newman & Sons, 17 
Oak St., New Haven, Conn. 

WASHABLE GarRtTeR.—Which is adjustable 
and will remain substantially unaffected by 
the washing process, as distinguished from 
garters having elastic portions. 
1581424. KE. C. Blomeyer, 845 W. 62d St., 
Kansas City, Mo. 

COMBINED SANITARY SHIELD AND 
cepror.—A_ bifureated garment for women, 
adapted to encirele the hips and upper leg 
portions of the body. Patent 1580464. 
Frances H. Blumenfeld, 2011 Maedonald 
Ave., Richmond, Cal. 

Hat.—Having greater flexibility in the 
portion fitting about the head whereby it will 
shape itself to the head and prevent binding. 
Patent 1582812. 8S. Avin, c/o F. P. Heid & 
Co., 11 W. 19th St., New York, N. Y. 

GARMENT.—A sleeping garment, by the use 
of which certain parts of the body of the 
wearer can be kept cooled. Patent 1582385. 
H. C. Dauphinais, 2020 Front St., Fargo, 
N. D. 








Chemical Processes 


PROCESS OF MAKING COMPRESSED YEAST. 
—From molasses or other sacchariferous 
products, by means of which the bacteria 
originally contained in the mashing materials 





are preserved. Patent 1580500. R. Kus- 
serow, 686 Jean St., Oakland, Cal. 
Process FOR PREPARING VACCINES.— 


Which comprises treating capsulated bac- 
teria and bacterial toxic proteins with alkali 
to break the capsules and then digesting 
with trypsin. Patent 1584583. F. M. 
Wood, 2726 W. 54th St., Los Angeles, Calif. 








-_ Electrical Devices 


PoLE FOR CARRYING ELECTRIC CABLES, 
TELEGRAPH AND TELEPHONE WIRES, AND 
OTHER PuRPosES.—Consisting essentially of 
two flanged beams of rolled steel spaced some- 
what apart and held tozether by means of 
tie bolts, Patent 1579965. J. C. Stobie, ¢/o 





= * | Collison & Co., 483 Collins St., Melbourne, 


Australia. 

ELECTRICAL SIGNALING Device.—W hereby 
the condition of an electrical circuit may be 
indicated at a remote point. Patent 1580313. 
M. W. Melntire, 5 Dock St., Wilmington, 
N. C. 

BRAKE-OPERATING MECHANISM FOR ELEC- 
TRIC HoIsts AND THE LIKE.—More particu- 
larly a device for the purpose of regulating 
the speed at which the brakes are applied. 
Patent 1579549. H. H. Logan, ¢/o Duro 
Metal Products Co., 2649 N. Kildare Ave., 
Chicago, Il. 

Evectric ConTACT-BREAKER.—Of the flat- 
spring type, which is so damped as to enable 
it successfully to operate at high speed. Pat- 
ent 1581186. A. J. H. Elverson, “The Lynch,” 
Clifton Rd., Wimbledon, London, S. W., 
England. 

Ravio InpucraANcE Corm.—Whereby the 
wires may be wound in a compact cylinder 
without any necessity for using insulated 
wire. Patent 1581967. O. G. Lissen, 151 
Highland Ave., Jersey City, N. J. 

ELECTRICAL CONNECTER.—Whereby a cir- 
cuit wire may be simply but very securely 
fastened within the connecter and will stand 
great strains. Patent 1583697. <A. E. 
Latham, 52 Lincoln Place, Brooklyn, N. Y. 


Corp HoLperR AND GuIDE.—For electric 
flat irons, and means whereby a slack loop 
may be maintained permitting freedom of 
movement for the iron. Patent 1584590. J. 
I). Arechard, 5605 Grand Central Terminal, 


' New York, N. Y. 


Re- | less 


| 
| 
| 





TRAIN-OPERATED Etectric Switcn.— 
The operating mechanism being adapted to 
be actuated by the flange of a car wheel 
on the track rail. Patent 1585178. J. K. 


Patent, West, Detroit, Minnesota. 


Exvectric Si1Ggn.—Having a_ thoroughly 
automatic mechanism for handling an end- 
perforated tape, and controlling the 
supply of current of the illuminating lamps. 
Patent 15864386. F. Z. Barrundia, c/o H. 


Triest & Co., 35 So. William St., New 
York, N. ¥. 
PROCESS FOR THE INSULATION OF Ac- 


CUMULATOR PLATES OF DIFFERENT POLAR- 
ITIeEs.—Consisting in applying thin sheets 
of wood to the sides of the plate, and a 
frame of ebonite to the edges in overlapping 
engagement. Patent 1586406. L. Caillard, 
c/o Office Picard, 97 Rue St. Lazare, Paris, 
France. 

S1en.—Which is illuminated at both sides 
by a single or series of electric bulbs lo- 
eated in openings in the sign. Patent 1586,- 
464. R. M. Pearson and W. Letzig, 310 
Spring St., Little Rock, Ark. 











Of Interest to Farmers 





AUTOMATIC RELEASE CoUPLING.—For use 
in agricultural pursuits, between a tractor 
and a plow, automatically releasing the plow 
on abnormal resistance. Patent 1581467. 
W. A. Mueller, 810 No. Penn St., Aberdeen, 
8S. D. 

HARVESTING MACHINE.—For harvesting 
maize or corn, its main object being to re- 
move the cobs or ears from the stalks while 
in growing position. Patent 1583751. P. T. 
Woodland, “Orrisdaie” Florida Road, Dur- 
ban, Natal, South Africa. 

WATERPROOFING COMPOSITION FOR GLOVES. 
—Which when applied to the hands or fab- 
rie gloves will protect them from injury 
during the husking or harvesting of corn. 
Patent 1583493. F. M. Reed and C. Paul- 
sen, c/o C, P. Anderbery, Minden, Neb. 


“Stainless Steel’? Name Is Public 

NY cutlery manufacturer may stamp his 

rust and stain resisting articles “Stain- 
less Steel,” according to a decision recently 
handed down by the Patent Commissioner, 
This decision represents a victory of several 
manufacturers of steel products over the 
American Stainless Steel Company, which 
heretofore has claimed a monopoly in the 
use of the term. 

The case arose when the American Stain- 
less Steel Company applied for registration 
of “Stainless Steel” as a trademark. A num- 
ber of companies protested. Among these 
was the Camillus Cutlery Company. In the 
testimony it developed that the American 
Stainless Steel Company neither makes nor 
sells steel articles of any kind, but merely 
holds patent rights which it leases to vari- 
ous manufacturers. 

The Patent Commissioner based his de- 
cision on the fact that the term “Stainless 
Steel” is one of long standing and wide use 
as well as on the fact that the term is purely 
descriptive. 





New Chinese Copyright Law 
ee Republic of China recently adopted 

a new copyright law. Apparently the 
law has escaped the attention of the various 
foreign powers in China and was not sub- 
mitted to them for any criticism or approval 
as they yet have little or no knowledge of 
the new law. No specific restriction against 
foreigners appears in it. 

Following are some of the provisions: 

“An author is entitled to copyright privi- 
leges during his lifetime. In case of death 
such copyright passes to his heirs for a 
term of thirty years. 

“The legal heirs of a deceased author 
shall be entitled to copyright for a term of 
thirty years on the publication of the post- 
humous work of the author. 

“Copyright of photographs shall be grant- 
ed for a term of ten years. 

“If within the term of copyright, revision, 
alteration of the text or insertion of illus- 
trations is made, specimens must be _pre- 
sented at the office where the work was 
originally registered. 

“Anyone who pirates or plagiarizes a copy- 
right work is liable to a fine of from $50 to 
$500. In addition damages may be col- 
lected by the person injured. 

“Making a false statement in an applica- 
tion for a copyright is punishable by a fine 
of from $20 to $200 in addition to having 
his copyright cancelled. 

“Where authors have been fined according 
to this law their literary works shall be 
confiscated.” 


Translating Trademarks 

HEN Charles E. Culpepper, of New 

York, recently sought to register the 
word “Como” as a trademark for non-alco- 
holic beverages the Howdy Company, bever- 
age manufacturers of St. Louis, objected, 
urging that “Como” was an_ infringement 
of their trade mark, “Howdy.” The resem 
blance was not at all clear until the opposer 
explained that como is the Spanish equiva 
lent of howdy. Fortunately for Culpepper, 
there was another factor in the case. 

“It may be deemed settled,” said Acting 
Patent Commissioner Kinnan, “that a rival 
in trade cannot be permitted to translate @ 
trademark used by another into a foreign 
language and obtain registration for it when 
used upon the same class of goods. In view 
of the evidence supporting the claim of the 
applicant of prior adoption and use, it 38 
unnecessary to decide the question 
whether the applicant has done more t 
translate the opposer’s mark into the Spanish 
language. 


. 
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AuGusT, 1926 


Potato GATHERER.—Which may be at- 
tached to any conventional form of potato 
digger for separating the ed from the po- 
tatoes. Patent 1581599. Roth, R. F. 
D. No. 35, Randall Rd., Le moth mw. 





Of General Interest 
~ IMPROVED PasTE Tune Cap.—<Adapted to 
collapsible paste tubes, easily operated for 
allowing the disc chi urge or cut- < of oe paste 
Patent 15702: iS. R. Gibson, 38 8 . Dear- 
born St., Chicago, tn 

BLOTTER ATTACHMENT FOR PEN STAFFS.— 
Which can be readily applied to a pen staff 
and will not prevent the placing of the pen 
in the pocket. Patent 1579465. D. Brittain, 
Box 248, Galesburg, IL. 

BatH Brusu.—Applicable to any conven- 
tional tub and adjustable to any desired posi- 
tion, so that it will contact with a person’s 
back. Patent 1577565. V. F. Creegan, 743 
So. Beacon St., Los Angeles, Cal. 

CoLLAPSIBLE-TUBE CLosURE.—Whereby a 
serew-threaded cap, constituting a closure, is 








limited in its movement and prevented from | 


1580069. HH. L. 
123 Waverly Place, 


Patent 
A, Derby, 


aceldental loss. 
Moreau, c/o 4g 
New York, * - 
NECKLACE “ee LAsSP.—Constructed by a sin- 
gle stamping so that when bent it will form 
a front and rear without employing solder 





or rivets. Patent 1579983. F. B. Wendel, 
c/o Hereules Novelty Mfg. Co., 126 South 
St, Newark, N. J. 

Sarety Razor.—Having three cutting 
edges, with means for permitting the user to 
keep track of the edges fresh for use. Pat- 
ent 1579459. W. F. von Hammerstein, 4500 
Melrose Ave., Los Angeles, Cal. 


Diving Boarp.—Designed to give a high 


F 


| 





degree of resiliency without undue strain to| 


the portion above the fulerum. 
1579510. W. S. Brown, Room 
Gym, Urbana, Ill. 

CLOSURE FOR TANKS.—Which may be ap- 
plied and removed from the exterior of an 
oil tank without necessitating the workman 
entering the tank. Patent 1580229. A. 
Boynton, 1019 City National Bank Bldg., 
San Antonio, Texas. 

Fue, EconomizeR,—In the form of & 
preheating arrangement adapted to be em- 
ployed in conjunction with furnaces. Patent 
1580383. J. F. Schlappi, 2300 Pierce St., 
Sioux City, Towa. 

ADVERTISING Device.—In the form of a 
fish to be floated on or below the surface of 
liquid, with a suitable advertisement visible. 
Patent 1580227. D. C. Wilhelm, Gillette, 
Wyoming. 

PastE-DISPENSING Device.—For dispens- 
ing tooth paste, cream or the like without 
exposing any except that dispensed, and per- 
mitting any quantity dispensed. Patent 
1581074. a M. Macfarland, 53 Park Place, 
New York, N. Y. 

gag hich ean be associated readily 
with a plurality of similar elements from 
which the molded articles can be quickly re- 
moved. Patent 1581043. G. Ey, 307 E. 87th 
St.. New York, N. Y. 

ANIMAL TrRap.—Strong and durable, may 
be easily and quickly set and adjusted, and 
is humane in its action. Patent 1580583. 
W. Catlin, 308 FE. Park St., Rockville, Ind. 

METHOD OF MAKING TYPEWRITER RIB- 
BoNS.—Having end portions which are free 
from ink so that the operator can readily 
manipulate the same without soiling the fin- 
gers. Patent 1581040. H. B. Vannote, ¢/o 
H. M. Storms & Co., 516 Grand Ave., Brook- 
lyn, N. Y. 

ToornuprcsH Rack.—Including means for 
rigidly supporting the same from under a 


molding or for gripping the edge of a glass| 


shelf. Patent 1581033. G. J. Snyder, 335 
Ogden Ave., Jersey City, N. J. 

METHOD OF PRESENTING AN ANIMATED 
Pic. ure Puzzir.—The purpose being to ex- 
ercise the wits of an audience as well as to 
Provide a feature of entertainment. Patent 
1581026. I. Schwartz, c/o Schwartz Enter- 
or Ine., 111 Westchester Sq., New York, 


Fountain Pen.—Held within a casing, 
Which is automatically withdrawn or closed 
With the movements of the pen. Patent 
1580987. J.C. Alford, Maben, Miss. 

ARTIFICIAL SHINGLE.—Formed of finely 
sround rock asphalt and Portland cement 
pressed to the desired thickness, readily han- 
dled without breaking. Patent 1581308, S. 
B. Christy, O. M. Long and F. R. Brents, 
¢/o Christy & Huggins Co., Louisville, Ky. 
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CorNER-BLock Moip.—For use in making| tools through the tempering solutions, where-| Patent 1582368. J. W. Arnold, 630 Moul- 


conerete corner blocks, 


the deposits of conerete will not result in| accomplished. 
| disalinement of the blocks. 


Patent 1581044. 


G. Ey, 307 KE. 87th St., New York, N. Y. 


Fisu GiGg.—Which may be readily disasso- | BLapEs.—W hereby 


ciated from its pole without loss of the gig. | 


the fish. 
1119 E. Miller St., 


easily taken from 
1581321. F. E. Raithel, 
Jefferson City, Mo. 

WatcHu StTanp.—Whereby 
be supported and the face illuminated, 
the hands may be visible in a dark room. 
Patent 1581452. E. H. Krehbiel, Donnell- 
son, Iowa. 

FRENCH Drip PERCOLATOR.—Which does | 
not necessitate the constant manual pouring | 
and repouring of the water over the coffee | 
grounds. Patent 1581871. L. S. Roberts, 
c/o Roberts Book Store, Hamilton, Mont. 

EMERGENCY Catt Device.—Attachable to 


Patent | 


a watch may) 
that | 





| 1580982. 


| 


the exterior of a building, a door frame or} 
| 


the like, and contains information for making 
various emergency calls. 
W. H. Phelps, 765 8th Ave., New Yerk, N. Y. 

WALL Prorecror.—For beds or other fur- 
niture contacting with the wall or baseboard 
of a room. Patent 1581971. F. X. Mant- 
ion, Ashton and Willets Road, Homesburg, 
Philadelphia, Pa. 

HaNnpBAG.—Of substantially usual con- 
struction, but having a secret compartment 
for carrying cosmetics and the like. Patent 
1581985. M. Sachs, c/o Washington Leather 
Goods Co., 15 E. 26th Sc., New York, N. Y. 

MEGAPHONE.—FEspecially adapted for use 
by college cheer leaders, although, of course, 
adapted for other uses. Patent 1581972. 
T. S. Mason, 66 Redding St., Hartford, Conn, 

PrPE.—With hollow bowl for holding ordi- 
nary smoking tobacco, but having the form 
of a cigar and mouthpiece. Patent 1581989. 


Patent | D. Tabenau, No. 3 Rue Saint Sauveur, Seine 
201, Men’s| Department, Paris, France. 


EpvucaTIONAL APPLIANCE. — For teaching 
the construction of sentences in either a na- 
tive or a foreign language. Patent 1581923. 


| J. H. Frome, Rushland, Pa. 


| 
| 








| in applied position in a window frame. 


ADAPTABLE ORNAMENT FOR DRAPERY TYIE- 
Backs.—The ornament on the tie-back being 
loosely mounted so that it may be adjusted 


longitudinally to suit the taste. Patent 
1581909. M. Bernhard, c/o M. Bernhard & 


Co., 16 W. 18th St., New York, N. Y. 

Sarety GvuarpD FoR Earrines.—Which 
will serve to prevent the loss of the earring 
through the unintentional loosening of the 
screw clamp. Patent 1582383. K. M. Con- 
nally, 528 McCormick Bldg., Chicago, Ill. 

Hotper.—In the form of a match-holder 
attachment adapted for use in connection 
with cigarette packages. Patent 1582108. 
O. D. Willis and EF. W. Felix, 633 14th St., 
Huntington, W. Va. 

FASTENER AND GUIDE FOR ASPHALT SHIN- 
GLES.—Whiech will act as a fastening and 
alining means for one or a plurality of over- 
lapped shingles. Patent 1582727. J. J. 
Bradfield, 56 Twombley Place, P. O. Box 86, 
Jamaica, N. Y. 

Dort.—With novel and positive means 
whereby the eyes may be made to close by 
pressure on a portion of the body. Patent 
_" 78. 

, Wales Ave. and 143d St., 
—Which in addition to constituting a means 
for taking a shower or tub bath, economizes 
in space reguired. Patent 1582881. B. N. 
Kraemer, 426 EF. 155th St., Bronx, N. Y. 








Hardware and Tools 





WreNcH.—Of the type termed spanner 
wrench, which may be readily shifted to take 


eare of different sized objects. Patent 
1579992. A. Altman, 739 Coster St., Bronx, 
m.. =. 

Burtring Gace.—Which makes the chisél- 


ing of the recesses in a door, to receive butt 
hinges, extremely accurate and simple. Pat- 
ent 1577948. C. E. Woodley, 16 South 
Riverside, Klamath Falls, Oregon. 

Lock FoR PLuas. 
use in connection with grease caps, and elim- 
inates loss or displacement. Patent 1580016. 
G. 8S. Collins, 676 N. Maine St., Meadville, 
Pa. 

ScreEN FASTENER AND Protector.—For 
holding an extensible window screen locked 
Pat- 
ent 1579445. C. M. Haddox, 6 California 
Apt., California Ave., Charleston, W. Va. 

APPARATUS FOR TEMPERING TooLs AND 
THE LIKE.—Which automatically carries the 





Patent 1581981. | 
| Mass. 





| 060. 





G. H. Parsons, e/o Averill Mfg. | 
Bronx, N. Y¥.| THEREFoR.—A holding means with resilient 


pleco BATHTUB AND SHower Ciose7.| holding members that yield to the forcible 





Patent 1579866. FE. FE. 
and M. Karnes, West Frankfort, Ill. 


DETACHABLE Toota Sercrion For SAw 
when the teeth become 
dull the section may be replaced in lieu of | 
sharpening the teeth. Patent 1581019. W. 
J. Roe, 217 Liberty St., Newburgh, N. Y. 

Can Cover Lock.—Especiaily adapted for 
use on milk cans for securely holding the 
cover against accidental displacement, the 
lock being manually released. Patent 1,581,- 

W. Hug, c/o Beintker & Hug Import 
Medford, Wis. 

GEAR AND WHEEL PULLER.—Constructed 
to remove a gear or wheel by screw means 
from a shaft on which it is mounted. Patent} 
W. I. Wooldridge, 30 Chureh St., | 
New York, N. Y. 

TURNING Toot.—Designed for turning in| 
the ends of tubular hems used in various gar- 
ments for the reception of tapes. Patent 
1581983. W. B. Rood, 7 Pleasant St., Ware, 


Jacobs | 


Co., 





SHADE AND CURTAIN BrAcket.—Which is | 
adjustable and may be detachably secured to | 
a window frame without the use of nails, 
serews or other fastenings. Patent 1581313 
A. J. Gannon, 33 N. W. 2nd Ave., Miami, 
Fla. 

Hyprant.—Readily turned on and closed 
automatically without jar, may be easily 
taken apart for repair or replacement. Pat- 
ent 1581721. P. C. Clark, 206 So. 2nd St., 
Montrose, Col. 

Sarery Razor BLapE.—Wherein means is 
provided to positively indicate use of the 
blade and prevent palming off old blades for. 
new. Patent 1581968. J. Llobet, Bernaza 
31, Piso Atto, Habana, Cuba. 

DEVICE FOR TIGHTENING FLEXIBLE LINES. 
—Particularly designed for use in tightening | 
guy wires used on oil well derricks, telegraph | 
poles or the like. Patent 1581164. A. Boyn- 
ton, e/o Fontier Oil Co., City National Bank 
Bldg., San Antonio, Texas. 

INSERTABLE JoINT.—For soil pipes and 
the like, wherein a new section may be in-| 
serted without disturbing the lower or upper | 
parts of the pipe and at the same time pre- 
sent proper support for the superimposed 
sections, a substantially continuous pipe be- 
ing provided. The inventor has been granted 
four patents, 1581755, 1581973, 1581974 and 
1581975. J. J. Meyer, 334 Lenox Ave., New 
York, N. Y. 

CASTER.—Which is ball-bearing, may be 
readily taken away for the purpose of re- 
placement and quickly lubricated without 
detachment. Patent 1582795. C. W. Smith, 
Box 712, Mexia, Texas. 

Twin PackING Nut.—Whereby a packing 
operation may be carried out without requir- 
ing the closing of a valve whose leaky condi- 
tion necessitates its being packed. Patent 
1582786. W. A. Rhodes, 711 Lexington Ave., 
Brooklyn, N.Y. 

Drint or CortInG Toor.—For use in earth 
boring, easily operated to form a core, eut 
the same off and bring it out of a well. 
Patent 1582904. T. M. Conrey, 2001 Mon- 
roe St., Wichita Falls, Texas. 

INSERTABLE Saw Tooru 


AND HOLDER 


withdrawal of the tooth by a suitable tool. 
Patent 1583667. A. M. Currier, 315 E. 3rd 
St., Aberdeen, Wash. 

Swincinc-Door Stop.—For use in main- 
taining garage door or the like in open posi- 
tion, the device being in unobstructing posi- 
tion when not in use. Patent 1583650. FE. 
H. Bobo, Box 116, 431 Bobo Ave., Ranger, 
Texas. 

Wrencuy.—Tlaving a plurality of working 
heads of various sizes, easily connected to | 
the operating means, yet readily shifted to | 


inoperative position. Patent 1583331.  V. | 
Hf. Aley and A. FE. MeFarland, Wilson, 
Okla. 


CLEAT FoR CoNVEYER CHAINS.—Which 
may be easily mounted, readily renewed, and 
tends to lengthen the life of the chain mate- 
rially. Patent 1583614. D. L. Smith, Ver- 
nonia, Oregon. 

Cortnc Toor.—Which collects a core or 





sample of formation and insures its reten- 
tion while the tool is being withdrawn. | 
Patent 1582936. F. E. Shriver, Field Supt., 
e/o Burmah Oil Co., Badarpur Ghat, India. 

LUBRICATOR FOR FLUID-ACTUATED APPA- 
RATUS.—Such as hammers and drills, which | 
permits of replenishing the supply of lubri- 
cant during the operation of the device. | 





| melted in a blowpipe. 


so constructed that} by a gradual cooling of the proper parts is; trie St., San Francisco, Calif. 


CuTtInG Tooui.—Designed for cutting 
circular openings and ornamental seores in’ 
hard rubber or other material, is adjustable, 
and especially adapted for radio equipment. 
Patent 1584584. P. A. Wood, 243 Fosdick 


Ave., Brooklyn, N. Y. 
Bracket Constrrucrion.—Formed from 
sheet metal, adapted for use in any loca- 


assembled as a shelf or 
Patent 1584575. 0. N. 
Seamans, Saskatchewan, 


tion, and easily 
supporting bracket. 
Waelti, 2nd Ave., 
Canada. 
Doorstor.—Readily applicable to a door 
and capable of manipulation to active or 
inactive positions either by hand or foot. 
Patent 1584637. C. V. Neuviller, 52 Gar- 











field Ave., Paterson, N. J. 
Py Heating and Lighting _ uetainy = 
CLosep Hor-Am Hearing SysTeu.- - 


Wherein cold air is continuously taken into 
the same, heated and delivered in a heated 


condition to the rooms. Patent 1579230, T. 
F. Meinhardt, G. I. Ray and G. G. Ray, 


Box 1318, Charlotte, N. C. 

PorRTABLE Or BURNER AND TorcH.— 
Which will act as a flare for night workers 
or as a snow melter for railroad switches or 


the like. Patent 1581078. J. Mulroy, 269 
Princeton Ave., Jersey City, N. J. 
Water Heater.— Wherein the heating 


coil is positioned with its ends embedded in 
a surrounding casing so as to eliminate leak- 
ing by expansion and contraction. Patent 
1581920. C. Dargent, 360 Crescent St., 
Brooklyn, N. Y. 

Hor Amr Furnace.—Particularly well 
adapted for use with erude oil burners and 
the like, and which uniformly distributes 
the air to be heated. Patent 1585080.  L. 
W. Hamilton, 275 Valentine St., Kenosha, 
Wis. 

Guargp.—And protecting means, for asso- 
ciation with heat conduits, which will be 
insulated from direct contact, yet will per- 
| mit radiation of the heat. Patent 1586422. 
A. W. Furnivall, 127 Remsen St., Brooklyn, 
N.. ¥. 

BuRNER.—In which a combustible mix- 
ture of water and oil, providing an intense 


flame, may be projected a short or long 
distance. Patent 1586054. C. W. Turner, 


New York, N. Y. 





Machines and dd. Mechanical Devices Rie 


MACHINE FOR TRUING ENGINE CRANK- 
Pins oR SHart-Enp Beartnes.—aA relatively 
small, hand-operated machine readily attached 
to the end of the crank-pin to be trued. Pat- 
ent 1579246. M. Redmond, 7312 Detroit 
Ave., Cleveland, Ohio. 

GATE.—Having mechanism adapted to be 
operated by a vehicle approaching to effect 
the automatic opening of the gate. Patent 
1578795. J. H. Bard, 160 So. Heliotrope 
Ave., Bell, Cal. 

MINING Macutne.—For facilitating vari- 
ous cutting operations, such as drift mining, 
open cut excavating, loading, road building, 
ete. Patent 1579704. H. L. Grow, 302%, 
Sangranado Rd., Los Angeles, Cal. 

APPARATUS FOR PRODUCING STEREOSCOPIC 
MovINnG Picrures.—With the result to the 
eye of a rounded effect, as though one were 
looking through a window, instead of upon a 
screen. Patent 1579974. R. W. Tully, Box 
4, Sierra Madre, Cal. 

Wrist-P1n.—Wherein the pin may be 
firmly fastened to the crank-disk, yet may be. 
readily assembled with or taken from the 
disk. Patent 1579969. O. Teel, Echo, Ore. 

MACHINE FOR CASTING STEREOPLATES.— 
In which the mold is pressed immediately 
against the pot, and the flow of metal regu- 
lated by a cock. Patent 1579991. C. Wink- 
ler, ¢/o Winkler, Fallert & Co., Bern, 
Switzerland. 


Fitm-HANDLING MECHANISM FoR MoTioN 
PICTURE PROJECTING MACHINES.—Which 
obviates the necessity of forming the film 
with feed perforations, thereby reducing the 
expense of manufacture. Patent 1579953. 
P. Roble, c/o J. Montoya, Jr., 148 W. 82d 
St., New York, N. Y. 

MACHINE FOR BEAD MANUFACTURE. 
automatic machine for the manufacture of 
glass or enamel beads from a rod of material 
Patent 1580076. J. 
Paisseau, 5 Rue Blondel, Courbevoie, France. 


Sionature STAMP FOR MULTIGRAPAING 











| MACHINES.—In the form of a rubber signa- 


ture sheet with a flexible, elastic and con- 
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formable backing member thereby compensat- 


ing for the variance in the diameter of the| Capable of being worked by power or hand} or closed 
The inventor has been granted two| for forming the dough preparatory to baking; granted two patents 1586052 and 1586053. | board of an automobile, and any one cylinder 


rollers. 
patents, 1580000 and 1580010. H. T. Buck, 


New 


c/o Buck Mfg. Co., 87 Duane St, 
York, N. Y. 
Bras Currina Macuine.—For cutting 


strips spirally from a tubular fabric, so that} 


the strips will be on a bias with respect to 
the weave. Patent 1581051. I’. Gardner, 
c/o H. M. Bunker & Co., 56 Worth St., New 
York, N. Y. 

TwistInG Levice.—Operable by the bob- 
bin-winder of a sewing machine, for twisting 
strands to form a 


together a plurality of 


heavier cord. Patent 1581008. E. N. and 
F. O. DeAleocer, Apartado 8304, Mexico 
LD. F., Mexico. 

Tose Cieaner.—For blowing the soot) 


from either a water tube or fire tube boiler 
without interrupting the use of the boiler. 
Patent 1581005. J. J. MeAndrews, 145-16 
Greenbridge St., Jumaica South, L. L, N. Y. 

PIstoN-RING CONSTRUCTION. Whereby 
as the piston-rings and their grooves become 
worn they may be very readily replaced, as 
the present practice. Patent 


compared with 
Gibson, Room 608, 80 Broad 


1581053. J. L. 
St., New York, N. Y. 

EvAPpoRaToR.—For use in 
tions where salt water must be evaporated 
to provide fresh water for steam boilers, 
Patent 1580828. J. A. Paul, 936 S4th St, 
Brooklyn, N. Y. 

Bape AND SHoe ror Rorary Poumps.— 
Wherein the shoe is allowed to rock as the 
blade moves, always engaging the surface of 
the pump casing flatwise. Patent 1580713. 
W. B. Ensign, 2350 Creston Ave., Bronx, 
. a # : 

Water Moror.—Adapted to be sustained 
in submerged position in such manner that 


marine opera- 


it will operate when the water moves in 
either direction. Patent 1579723. F. L. 
MeQuiston, 817 Garnet St., Redondo Beach, 
Cal, 


Ficm Cur-Orr MecuaNnism.—Adapted to 
automatically cut off the flow of gas or other 
fluid when an abnormal temperature is 
reached, as in case of fire. Patent 1580277. 
Cc. T. Bard, 28 Lineoln Ave., Norwich, Conn, 

Picker Srick For Looms.—Which may 
be readily replaced when desired by the re- 
lease of a catch adapted to maintain the 
spring normally. Patent 15803845. C. W. 
Stossel, Front Royal, Va. 

REeGRINDING AND ReBorRING MACHINE.— 
Ordinarily employed in reboring, but readily 
converted into a device for regrinding opera- 
tions. ' Patent 1580879. J. Locken, Com- 
stock, Minn. 

WINDMILL.—Provided with a novel form 
of packing member and means for maintain 
ing the transmission shaft in a well-lubri- 
cated condition. Patent 1580888. J. F. 
Struble. 225 E. “B” St., Hutchinson, Kan. 

Srartineg Device ror Packep FotLpEp 
Parer.—Particularly the first unit of folded 
tissue such as is commonly used in lava- 
tories. Patent 1579429. L. J. Arms, 2180 
Green St., San Francisco, Cal. 

EXCAVATING MACHINERY.—Designed for 
digging ditches in road work or for general 
purposes, a greater depth and width being 
eut than with ordinary machines, Patent 
1581318. J. O. Lium, Christine, N. D. 

Concrete Mrxer.-—Wherein fhe disgharge 
mechanism is readily controllable, may be 
shifted to an operable or inoperable position 
and is releasable. Patent 1581587. O. G. 
Mandt, ¢/o American Cement Machine Co., 
Keokuk, Iowa. 

Stipe-Snor ATTACHMENT FoR RoAp GRAD- 
Ens.——Which will tend to prevent irregular 
cutting movements of the scraper blades. 
Patent 1581414. H. T. Young, 124 Pearl 
St., Darlington, S. C. 

CaTCHALL FoR Mutripte Errecr EvapP- 
ORATORS AND Vacuum Pans.—For use in 
sugar factories, for catching the heavy liquor 
ecarriee by the vapors and returning the same 
back to the pans. Patent 1581220. P. Mir, 
c/o Wm. Gawrie, Box 2, San Pedro de 
Mucoris, Dominican Republic. 

Trumper For Corron Macutnes.—A sil- 
ver pan stop motion adapted for use with a 
stop motion apparatus of combing machines. 
Patent 1582159. A. J. Blackwood, Box 86, 
Carrboro, N. C. 

Ronier- Beartne Presstnc RoLer FOR 
DRAWING AND Sprnntne Frames.-—Whereby 
to bring about impreved results in the action 
of the pressure roller on strands of wool, 
worsted or cotton. Patent 1582752. J. 8. 


Hoyle, 34 Park St., Ware, Mass. 
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| Hatr-Moon Roitt-MAKING MACHINE.— 


the rolls. Patent 1582382. 
King St., Charleston, S. C. 

Meat Currer.—A motor-driven implement 
for butchers’ use, both for cutting the meat 
and sawing through bones. Patent 1582483. 
G. B. Runyin, Kusa, Okla. 

ATTACHMENT FOR ADDRESSING MACHINES. 
—For use on standard addressing machines, 
for permitting an operator to print the name, 
street and city address in various ways. Pat- 
ent 1582743. H. A. Forsman, Columbus 
Irive, Tenafly, N. J. 


M. Collis, 165 








SYRINGE oR Pump.—For the transfusion 
of blood, wherein means are provided for 
drawing in blood from one patient, and fore- 
ing it into another. 
Pfarre, 107 E. 28th St., New York, N. Y. 

OssterRicaL Forceps. — Wherein the 
blades are arranged in the same plane as 


| the handle with a single connection, one | 


blade being independently pivotally mounted. 
Patent 1585528. L. G. Barton, ¢/o Geo. 
Tieman & Co., 107 E. 28th St., New York, 





_ Prime “Movers and Their Accessories 


| ATTACHMENT FoR INTERNAL-COMBUSTION 


ENGINES.—Whereby gases within the crank- 
ease of an internal-combustion engine may be 
drawn into the intake manifold of said en- 
gine. Patent 1580739. M. N. Lebecque, 
Box 332, Gilbert, Nev. 

TrirLe Seat Piston Rinc.—In which the 
‘likelihood of escapement of the compression 
by leakage past the ring is lessened. Patent 
|1581484. H. E. Deputy, Addison 
Detroit, Mich. 

Vatve SILENcER.—Adaptable to both 
tappets and cross arms for the purpose of 
silencing the spaced apart valve actuating 
| parts. Patent 1583335. A. F. Borschel, 
43 Welmont Place, Buffalo, N. Y. 

INTERNAL COMBUSTION ENGINE.—Which 





eliminates the tappet valve and the cam 
shaft, and substitutes a rotary overhead 
valve, thus eliminating many parts. Patent 


| 1582377. M. Broadbere and J. W. Costello, 
| Box 1111, Crescent City, Calif. 
REBORING APPLIANCE FOR ENGINE BEAR- 


suring perfect alignment, not only between 
the main bearings, but between the crank 
| shaft and cylinders. Patent 1585026. A. T. 
Green, 202 3rd St., So. Aberdeen, S. D. 

Rotary INTERNAL COMBUSTION ENGINE. 
—Of simple construction, economically oper- 
ated, having a maximum power at low speed, 
and absence from vibration. Patent 1583,- 
MOO. J. K. Morris, 127 So. Myrtle Ave., 
Monrovia, Calif. 








Railways and Their Accessories — 





Stack ApJsustTer.—By means of which the 
brake will be applied uniformly to every car 
in a train, thus eliminating jerks. Patent 
1581488. D. Grattan, 2980 W. 12th St., 
Los Angeles, Cal. 

CarR-StoprinG Device.—For use in lieu of 
a bumper for stopping cars at a terminal 
when approaching at undue speed. Patent 
1581987. H. H. Shepard, Gen’l Supt., D., L. 
& W. R.R., Scranton, Pa. 


Covurrer.—Particularly adapted for use in 
the coupling of railway cars, can be swung 
to releasing position while under stress. 
Patent 1582799. J. B. Stewardson, Colby, 
Kan, 

Forceo Drarr ApparAtus.—Which will 
supply the necessary air draft to insure a 
full and complete combustion, for locomo- 
tives burning hard coal. Patent 1583726. 
P. F. Lynn, c/o F. J. Flannery, 117 Market 
| St., Pittston, Pa. 

ComBINED MeTaLiic TIE AND FASTENER. 
|—The inventor has been granted five pat- 
|ents of a similar nature for combination 
concrete and metallic ties, wherein a _ tie 
with clips is so arranged that the rail may 
be renewed without disturbing the tie, the 
ties are also tapable of being insulated for 
use in block signal systems. Patents 1586,- 
049, 1586050, 1586051, 1586479 and 1586,- 
480. J. G. Snyder, c/o Keystone Metal Tie 
Corp., 441 Lexington Ave., New York, N. Y. 

Srrucrurat Metrat Bream.—Capable of 
use for structural work for metal ties or 
other purposes, with certain parts so formed 
as to be bent to act as shoulders, the beam 














Patent 1585628. J. A. | 


Hotef, | 


INGs.—Of internal combustion engines, as- | 


may be used in any length with either open | 
ends. The inventor has been | 


| J. G. Snyder, ¢/o Keystone Metal Tie Corp., 
441 Lexington Ave., New York, N. Y. 
LOCOMOTIVE-FRAME BINDER SUPPORT.— 
Which provides a substantial and durable 
securing means, with easy removal and | 
replacement of the binders. Patent 1585597 
| A. H. Miller, 712 Mitchel St., Clovis, N. M. | 








es Pertainin g to Recreation 


GAME APPARATUS.—For playing a game} 
after the manner of ten pins, bowling or| 
pool, the ball being propelled by a cue. Pat- |} 
ent 1580036. W. A. Haegele, 717 Grove St., 
Elizabeth, N. J. 

AMUSEMENT APPARATUS.—To be erected)! 
|on fair grounds and like places for the pur-| 
pose of giving persons the sensation of flying | 
in an airship. Patent 1580460, 1D. S. Wille- 
ford, 1524 20th Ave., Oakland, Cal. 

Toy Gas-FILLING Pump.—Which in oper- 
ution has the same appearance as the pumps 
|} used at automobile service stations. Patent 





1581906. C. G. Austin, 703 Clay St., Wood- 
stock, Ill. 
Toy AIRPLANE.—Primarily designed for} 


the amusement of children and made in such 
manner that it may be readily assembled. 
Patent 1581980. F. Parsons, Fort Omaha, 
Neb. 

GAME APpPpaRATUS.—Which affords facili- 
ties for playing a game which is in the simili- 
tude of the game of baseball. Patent 
1582150. J. W. Weaver, 415 Cutler St., 
Raleigh, N. C. | 

GOLF BALL.—Provided with visible signal | 
means permitting the owner, or others, to | 
locate the ball in tall grass, for instance. 
Patent 1583721. P. S. Kane, Kane, Pa. 

GAMeE.—Comprising a board representing 
a battle area, and tokens or pieces in the | 
form of battleships. Patent 1584668. J. | 
Sjogren, 152 Beaver St., Hyde Park, Mass. | 

PROTECTING GLOVE FOR PLAYING HANpD- | 
BALL.—Including simple effective reinforce. | 
ment for those parts upon which the greatest 
strain is thrown, thus avoiding premature | 
breakage. Patent 1584304. B. Kennedy, 
c/o Ken-Wel Sporting Goods Co., Glovers- 
ville, N. Y. 








Rotter SKatTe.—Adapted for use in 
playing hockey, constructed with three | 
wheels, and a special guard between the 


axles for stopping the ball. Patent 1583193. 
| F. R. Shugart, 3957 4th Ave., Sacramento, 
Calif. 








Pertaining to Vehicles 
LeAF-SPRING LUBRICATOR.—Having means 
for quickly and easily spreading the leaves 
and injecting grease into the space between. 
Patent 1578699. R. W. Ammons, 2516 Cen- 
tral Ave., Los Angeles, Cal. 

TrreE.—Comprising a plurality of separate 
and independent inflatable sections, any one 
of which may be renewed without disturbing, 
the others. Patent 1579674. A. Teresa, ¢/o 
Compania Hespena Americana de Heneguen, 
Nuevitas, Caw, Cuba. 

AvToMoBILE Lock.—Which affords facili- 
ties for releasably holding an operating lever, 
such as the emergency brake, against move- 
ment from a given position. Patent 1581035. 
T. J. Stephenson, P. O. Box 642, Montrose, 
Cal. 

PRESS FOR LEVELING MAGNET ASSEMBLIES. | 
—For facilitating repair work on a_ well- 
known type of automobile, in which magnets | 
are assembled in connection with the fly-| 
wheel. Patent 1580426. R. A. Farnam, | 
Box 908, La Grange, Oregon. 

PowER TRANSMISSION. — Whereby power | 
can be transmitted from one rotary element | 
to another at a changed speed ratio without 
shifting any gears. Patent 1579435. J. H. 
Blair, 447 Valencia St., San Francisco, Cal. 

Metuop oF DAMPING OSCILLATIONS IN| 
LEAF-SPRINGS FOR VEHICLE SUSPENSION 
AND OTHER PURPOSES.—By a special form | 
of curvature of the leaves and a special form | 
of maintaining the straps in position. Pat-| 
ent 1581916. F. L. Broussouse, c/o Office 
Picard, 97 Rue St. Lazare, Paris, France. 

CREEPER.—F'or the purpose of enabling a} 
mechanic to move more readily beneath a 
motor vehicle. Patent 1581592. F. R. Neal, 
76 Brentwood St., Woodfords, Maine. 
| Urnace CaLcuLaTor.—Which will allow 
filling station operators to accurately ascer- | 
tain what amount of gasoline is necessary to! 
| fill an automobile tank. Patent 1580529. 
| 0. A. Petree, Palo Alto, Cal. 











| with respect to the felly. 


| vehicle 
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IGNITION TESTER.—Which may be so posi- 
tioned that the control will be on the dash- 


may be tested. Patent 1581976. W. y, 
Moore, c/o Wm. VY. Kulp, 49 Wall St., New 
York, N. Y. 

RapiaTroR INpICATOR.—For use on auto- 
mobiles for showing the temperature condi- 
tion of either the water in the radiator or 
the engine. Patent 1581480,- A. P. Ander. 
son and A. L. Tyrrell, 418 Helen Ave., De- 
troit, Mich. 

WHEEL.—In which the felly has novel 
means for engaging with both sides of the 
rim to provide a larger supporting surface, 
Patent 1581639. S. Kaplan, Monroe, La, 

SLED RUNNER FOR COASTERS.—Quickly 
attached or detached from a wheel, such ag 
are used on baby carriages, gocarts and 
wheeled coasters. Patent 1581420. E. B, 
Beeler, c/o S. J. Harbaugh, 2721 S. Michi- 
gan Av ., Chicago, II. 

WHEEL.—In which positive means is pro- 
vided for preventing movement of the rim 
Patent 1581348, 
S. Kaplan, Monroe, La. 

CRANK-CASE DRAINING DeEvicr.—Which 
may be readily operated to disconnect the 
oil plug and receive and carry off the old 
used oil. Patent 1582758. H. A. Jones, 6th 
Ave. and Van Buren St., Phoenix, Ariz. 

CaR FENDER.—Whereby in the event a 
person is struck by the automobile he will 
be tripped and caught in the fender. Patent 
1582729. J. C. Buchenau and E. R. Bishop, 
202 Lillian Ave. and Eastwood St., Syracuse, 
: ao 

SpaRe-TiIRE SaFery GuaRD.—Which fune- 
tions as an enclosure to protect the tire and 
permits of carrying articles within the space, 
Patent 1583659. J. P. Clarke, 1419 Boule- 
vard, West New York, N. J. 

EMERGENCY BRAKE AND SarFety Lock 
CoMBINED.—Adapted to be dropped upon 
the groun:l so that the rear wheels of the 
will run up thereon and quickly 
stop. Patent 1582911. F. A. Eichorn, 208 
Walnut St., Chattanooga, Tenn. 

AIR-RELEASING DevIceE.—To be attached 
to the valve stem of a pneumatic tire for 
permitting the escape of the surplus pressure 
fluid.. Patent 1582928. D. H. Hoag, Black 
Hoof Station, Nemadji, Minnesota. 

SPARK-RETARDING Motor STArRTER.—For 
Ford ears, which will do away with the foot 
pressure starter, and avoid the dangers of 
starting with the spark advanced. Patent 
1583498. R. O. Simms, and H. B. Mattox, 
Leesburg, Fla. 

Bumper.—In the form of an _ air-filled 
eylindrical elément of resilient material, for 
use on the extremities of the chassis. Patent 
1584081. J. L. Douglass, 102 Maiden Lane, 
New York, N. Y. 

ExHavust Stove FoR AUTOMOBILES.— 
Adapted to be connected with the exhaust 
manifold, to form a heating chamber for 
receiving a plurality of cooking vessels. 
Patent 1584514. G. Deeter, Burbank, Calif. 

WARNING SIGNAL.—Which will _ resist 
closing of an automobile door or a_ filing 
cabinet, when a hand is in proximity of the 
opening. Patent 1584521. D. F. Ebbert, 
Main and 4th Sts., Wheeling, W. Va. 








Designs 

DESIGN FOR A CEILING FIxTURE.—Patent 
69971. M. Schlepp, c/o Sterling Spring & 
Stamping Works, 476 Broome St., New 
York, N. Y. 

DESIGN FOR AN ARTICLE OF FooTwEAR.— 
Patent 69987. T. Davis, c/o Franklin Simon 
& Co., 38th St. and 5th Ave., New York, 

DesIGN FoR A Deck or CaArps.—Patent 
70032. W. 'T. Seto, 99 Quincey St., Brooklyn, 
Mm. oe 

DESIGN FOR A COMBINATION CALENDAR 
AND KircHEN MEMORANDUM CaRD.—Patent 
69997. L. R. Keller, 100 W. 105th St., New 
York, N. Y. 

DESIGN FOR A WALL BRAcCKET.—Patent 
70144. P. Siptrott, ¢/o Munn, Anderson & 
Munn, Woolworth Bldg., Broadway, New 
York, N. z. 

DESIGN FOR DECORATIVE Toy ANIMAL OB 
THE LIKE.—The inventor has been granted 
five patents of similar nature. 70189, 70190, 
70191, 70192, 70193. A. W. Samuels, ¢/¢ 
Voge Merchandise Co., 91 5th Ave., New 
York, N. Y. 

DESIGN FOR A PAPER WEIGHT OR SIMILAR 
ARTICLE.—Patent 70173. A. M. Holtz, 667 
Ponce de Leon Ave., Atlanta, Ga. 
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“Connect me with Lord Balfour, and leave the Mayor of San 
Francisco on the wire.” Exaggerated perhaps, but the time 
is not far distant when such a request will be common- 
place. The telegraph, cable, wireless, radio, radio- 
phone! What may we next expect in the way 


of COMMUNICATION SYSTEMS? 
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Radio for Everybody by Lescarboura......... vaiebeassten és vacate 
Non-technical. An excellent book an the eiisied or non-expert 
. who wishes to develop radio technique by easy non-mathematical 
stages. Written in popular style for the busy man. 
The Outline of Radio by Hogan................. ae ere 
A history of radio from the earliest days followed ng a . Iucid 
explanation of the physics and attainments of the art, concluding 
with the special applications that produce certain results in the 
receiving set. 
] 
Elements of Radio Communication CAUEL Fea BREESE 
ff eae ere 1791-1872 
Granting an elementary nnoadiidios of Bom tn Chefatm,: ‘Bleck. 
physics and mathematics, the third April 27th, the son CA Con- 
edition of this well recognized text, yg Pg 
presents the subject from the first of the president of the college 
standpoint and covers all develop- at thea Jerery: eradisting jn - 
ments to date. Was a pupil of Wash- | 
ae Allston, the scientist, ' 
Automatic Telephony by Smith & Campbell... 5.15 me roma ng E tum 4k . 
Devoted exclusively to automatic and Had considerable success at this 
> * period as a painter, In 1825 
semi-automatic systems. The latest was ane 66 the tenadns of tie 
developments are fully described and National Academy of estan 
the progress of automatic telephony in 1827 be learned from 1 F. 
is recorded. This book covers Euro- Dana of Columbia, College the 
clementary acts of electromag- 
pean as well as American practice. 7 but wan, as yet, de 
P , A voted to his art and in 1829 
Electric Oscillations and Electric Waves in went to Europe to study 
the o masters. 
by PAIS. 50k cosnuuan ade s*e §.15 His return in 1832 was said 
A mathematical treatment nef some of Age hy = ind te 
the fundamentals of the theory of scientific life. * His uest | to 
+ + ; ; transmit mtelligence by ciec- 
electric oscillations and electric waves cal” wit aces” comm 
with application to radiotelegraphy gles and privations over a ; 
and incidental application to tele- potted of =, we res 
phony and optics. bimesll the common noepaataios 
ot life t was not unti 
Telegraph Engineering by Hausmann...... 3.15 — Ly computed say pp. 
A manual for telegraph engineers and first instrument was exhibited to 
students. It presents in a_ logical a tia ae oe 
manner the subject of modern over- of New York, where a circuit 
land and submarine telegraphy from e.! ine feat 2 = 
an engineering viewpoint, its theo- were sufficiently ly satistactory to to 
retical and practical aspects being jee, Se apne, Vel ¢ 
ec 7 ) 
correlated, became associated with Moree. 
. His trials in getting patents 
Wireless Telegraphy by Zenneck........ soc ae and Saale Ry ca 9 
co . 7c d & 
Translated from the German. The France and Russia, are well 
standard authority in Germany, in pg te oe a. 
schools, and in the military and naval wently appropriated by _ the 
service. It covers the entire subject rench Government without 
‘ —_ compensation to himself In 
from physical principles to complete 1843 Conavess-eebend the lane | 
commercial equipment. The transla- delayed appropriation. On May 
° . ° . : | U. S Arm 1844, the first line trom 
tion 1s me use in the he Y> Soluce” to Washington was 
Navy and in colleges. used . i 1847 Moree wae 
compelle to cten his inven- 
— . A ® t the courts. 
Principles of Radio Communication iop in the Comte. 
by M rof 7.75 France, the Netherlands, Pied? i 
y Morecroit ........ serceocee be mont, Russia, the Holy See. 
A text dealing with all phases of the Sweden, Tuscany, and Turkey 


appropriated the sum of 400,000 


radio art, going into theory and oper- francs in recognition of the use 


ation as completely as space permit- of his instruments in those 
countries 
ted; more thorough treatment than He introduced into America 


Daguerre’s process of photog- 
raphy, patented a marbie-cut- 
ting machine and made ex- 
periments with telegraphy by a 
submarine cable. 


is generally given. The standard tech- 
nical treatise. 


All prices postpaid 


The American 7“ Book 


A. B. Hart ) Edson 
W. M. Schuyler‘ 


Significant events, personalities, and 
tendencies in the United States during 
1925 are covered comprehensively and 
in readily accessible form. Published 


by The Macmillan Co. $7.75 postpaid. 


Modern Aladdins and Their Magic 
G) E. Rush 
Winslow 


Chemical Calculations 

By B. Jaffee 
Providing a means to overcome the 
confessed weakness of chemistry peda- 
gogics, as evidenced in the inability of 
students to use chemical arithmetic, this 
book is a necessary complement to most 
of the text-books. Published by World 

Book Co. $1.40 postpaid. 


Historic Churches of the World 
By R. B. Ludy 


“Grown-ups” as well as children will 
This collection of short descriptions, 


enjoy this collection of short informa- 


tive monographs, which tell the true profusely illustrated, is a valuable work 
story of everyday mysteries, in most of reference as well as a splendid ex- 
readable style. Published by Little, ample of book production, Published 


by The Stratford Co. 
For Sale by 
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G-E Motorized Power is 
more than a motor or its 
control—it is a practical 
and economical applica- 
tion of electric power. 
“Built-in” or connected 
to all types of industrial 
machines or household 
appliances, G-E Motor- 
ized Power provides last- 
ing assurance that you 
have purchased the best. 
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A Giant with Brains / 


Electric power is the world’s largest unit of 
brute force. Applied through motors, electric 
energy is the universally practical and econom- 
ical motive power of industry. But a motor 
has no brains—it needs competent control 


equipment. 


The controller of a G-E Motorized Power in- 
stallation starts, stops and reverses the motor. 
It adjusts itself to overload, temperature and 
power supply conditions. It protects the opera- 
tor and the machine from injuries. 


G-E Controllers especially fitted to all types of 
G-E Motors provide the brains which govern 
the brute motor force, so that G-E Motorized 
Power becomes an intelligent, practical and 
economical system of power application. 


fitted to every need 
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Great two-fisted tongs, on their own chain hoist, wrestle with Timken Steed in the “Continuous Furnace” 
which is used at one stage of manufacture 


‘Brawn for Your Car 


Bearings are put wherever wear tends to focus in your car or truck, That 
is what bearings are for. That is certainly where you want the finest steel. 


The steel for Timken Bearings is made under Timken control, right 
in the Timken “daylight” steel mill. The largest output of electric fur- 
nace steel in the world is required for Timken Bearing production, At 
the rate of 132,000 daily, Timkens are being applied to every type of 
mechanical device, including 91% of all makes of motor vehicles in 
America! Timkens go into transmissions, differentials, pinion mount- 


ings, worm drives, rear wheels, front wheels, steering pivots and fans. 


Timkens free these units of needless friction and wear, also saving power 
and lubricant. Timken Taper assures higher resistance to every destructive 
element, including /hrust or sidewise forces. TIMKEN POSITIVE ROLL 
ALIGNMENT keeps shafts, gears and wheels turning quietly, “like new.” 
Timken-equipped cars and trucks are simpler, less bulky, more accessible. 


See that a car or truck is Timken-equipped and you know you get 
excellence of design and material at the very places where it counts 
for so much toward permanent economy. 


THE TIMKEN ROLLER BEARING CO., CANTON, OHIO 
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Roller 
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When vacation time 
has come again—and you’re off in 
your car for the land of 
carefree outdoors 

—have a Camel! 


WHEN glad vacation time again 
is here. Ah, then—when straight 
ahead lie the great woods and 
sparkling waters of your own out- 











doors—have a Camel! 


For Camel’s friendly goodness 
makes every fair vacation fairer. 
Each happy day is more satisfying, 
more restful for the companion- 
ship of Camels. Camels have never 
been known to tire the taste—they 
are made of such choice tobaccos. 
Camels are so perfectly blended 
that, indoors or outdoors, they 
never leave a cigaretty after-taste. 
Rolled into Camels is the utmost in 
cigarette goodness and enjoyment. 





So as you start away for a de- 
served vacation. As the long road 
calls you on to unexplored land. 
When each day you feel more joy- 
cusly rested—taste then the most 
perfect contentment that ever came 
from a cigarette. When it’s your 
right to be happy, you should have 
the best cigarette made, regardless 
of price. 





Have a Camel! 


Our highest wish, if you do 
not yet know and enjoy 
Camel quality, is that you 
may try them. We invite 
you to compare Camels with 
any cigarette made at any 
price. 
R. J. Reynolds Tobacco Co. > ee 
Winston-Salem, N. C. He 


Camels are sold wherever civilization has its stores. If going into the deep woods or far 
back in the mountains where trade and people have not come, better take several cartons 
of Camels with you. You'll find “Have a Camel” the password to friendliness, everywhere. 
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